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0D˂WH˂ ,WW]H˂V7KH DXJPHQW RI YRZHOLQLWLDO URRWV DQGY࢈GGKLܞGHULYDWLRQ LQ WKH ,QGRܞ,UDQLDQODQJXDJHV
$EVWUDFW 7KH DXJPHQW RI YRZHOLQLWLDO URRWV LQ 2OG ,QGR$U\DQ FRQVLVWV LQ WKH
Y࢘GGKL JUDGH RI WKH LQLWLDO YRZHO RI WKH YHUEDO VWHP $OWKRXJK WKH RULJLQ RI WKLV
IHDWXUH FDQ EDVLFDOO\ EH H[SODLQHG LQ SKRQRORJLFDO WHUPV DV GHVFULEHG E\ /XERW
VN\  DQG RWKHUV LW LV SRLQWHG RXW WKDW WKH DQDORJ\ RI YHUE VWHPV ZLWK IXOO
RU OHQJWKHQHG JUDGH URRW PLJKW KDYH SOD\HG D UROH DV ZHOO 2Q WKH RWKHU KDQG LQ
DEVHQFH RI UHOHYDQW IRUPV LQ $YHVWDQ DQG 2OG 3HUVLDQ WKH SDUDOOHOLVP EHWZHHQ
WKH DXJPHQW DQG Y࢘GGKLܞGHULYDWLRQ KDV WR EH WDNHQ LQWR DFFRXQW LI ZH ZDQW WR GH
VFULEH WKH DXJPHQW RI YRZHOLQLWLDO URRWV LQ WKH 2OG ,UDQLDQ ODQJXDJHV ,W LV DUJXHG
WKDW WKH Y࢘GGKLܞGHULYDWLRQ LQ 2OG 3HUVLDQ ZDV VLPLODU WR WKH VLWXDWLRQ LQ $YHVWDQ
L H VLPSOH YRZHOV ZHUH UHSODFHG E\ VKRUW GLSKWKRQJV QRW E\ ORQJ RQHV DV LQ 2OG
,QGR$U\DQ DQG WKLV KDV WR EH DVVXPHG IRU WKH 2OG 3HUVLDQ DXJPHQW RI YRZHO
LQLWLDO URRWV DV ZHOO
.H\ZRUGV DXJPHQW YRZHOLQLWLDO URRWV Y࢘GGKLܞGHULYDWLRQ 2OG ,QGR$U\DQ
$YHVWDQ 2OG 3HUVLDQ
0D˂WH˂ ,WW]H˂V (·WY·V /RU¢QG 8QLYHUVLW\ LWW]HVPDWH#EWNHOWHKX
 7KH DXJPHQW RI YRZHOLQLWLDO URRWV LQ 2OG
,QGR$U\DQ
 7KDQNV WR WKH DEXQGDQW DWWHVWDWLRQ RI UHOHYDQW IRUPV DQG WKH WHDFKLQJ RI
WKH QDWLYH ,QGLDQ JUDPPDULDQV WKH V\QFKURQLF UXOH FRQFHUQLQJ WKH DXJPHQW RI
YRZHOܞLQLWLDO YHUE VWHPV LQ 2,$ LV HQWLUHO\ FOHDU +RZHYHU QR DXJPHQWHG IRUPV
DUH DWWHVWHG WKDW ZRXOG VDIHO\ SHUPLW XV WR GHVFULEH WKH H[DFW UXOH RI WKLV NLQG
RI DXJPHQW LQ $Y DQG 23 ,Q WKLV SDSHU , ZLOO WU\ WR DQVZHU WKH TXHVWLRQ RQ WKH
EDVLV RI LQGLUHFW HYLGHQFH ZKDW WKH DXJPHQW ORRNHG OLNH LQ WKH 2,U ODQJXDJHV LQ
WKH FDVH RI YHUEV ZLWK LQLWLDO L DQG X
 7KLV VHFWLRQ LV WKH UHYLVLRQ RI ,WW]ªV  ܠ
LI
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 0D˂WH˂ ,WW]H˂V
$V LV ZHOO NQRZQ VHH H J 0DF'RQHOO   0DF'RQHOO   5HQRX
  :KLWQH\   FI DOVR 3ÂիLQL ܠ  WKH DXJPHQW RI
YRZHOLQLWLDO URRWV LQ 2,$ FRQVLVWV LQ WKH Y࢘GGKL JUDGH RI WKH LQLWLDO YRZHO H J
Lևܞ ܥWR GHVLUHܦ SUHV LFFK¢ܞ LPSI ¢LFFKÂPD 59 D XEMܞ ܥWR IRUFHܦ SUHV XEM¢ܞ
LPSI DXEMDW 59 G XEKܞ ܥWR FRQILQHܦ SUHV XEKQࡁܞXEKQìܞ LPSI DXEKQÂW
59 F ZKLFK LV V\QFKURQLFDOO\ LUUHJXODU LI WKH JHQHUDO VDQGKL UXOHV RI
YRZHO FRQWUDFWLRQV DUH FRQVLGHUHG 7KH PRVW FRQYLQFLQJ H[SODQDWLRQ RI WKLV SKH
QRPHQRQ LV WKH RQH JLYHQ E\ /XERWVN\  ܠ  IROORZLQJ HDUOLHU WUHDW
PHQWV VXFK DV $L*  ܠ 7KXPE  ܠ 0D\UKRIHU   Q 
/XERWVN\ DVVXPHV WKDW IROORZLQJ WKH ORVV RI WKH LQWHUYRFDOLF ODU\QJHDOV ZKLFK
SUREDEO\ RFFXUUHG DOUHDG\ LQ 3,,U FI DOVR .½PPHO   ZLWK Q  WKH WZR
DGMDFHQW YRZHOV WKH ILUVW RI ZKLFK ZDV WKH DXJPHQW Dܞ ZHUH ILUVW FRPELQHG WR
DLr RU DXr LQ 3,,U 3,$ Dܞ+Lr Dܞ+Xr ! DܞLr DܞXr ! 3,$ DLr DXr ZKLFK
FRXOG EH SURQRXQFHG HLWKHU PRQRV\OODELF RU GLV\OODELF /DWHU ZKHQ WKH VKRUW
GLSKWKRQJV DL DQG DX EHFDPHPRQRSKWKRQJL]HG DL ! H DX ! R WKH DXJPHQW
ZDV UHVWRUHG JLYLQJ ULVH WR ܩQHZܪ D°r DQG D½r ZLWK KLDWXV ,Q D VHFRQG ZDYH
WKHVH YRZHOܞFRPELQDWLRQV ZHUH FRQWUDFWHG LQWR WKH GLSKWKRQJV DLr DQG DXr DQG
PHUJHG ZLWK WKH RULJLQDO 3,,U ORQJ GLSKWKRQJV ÂL DQG ÂX ZKLFK E\ WKLV WLPH
KDG EHHQ VKRUWHQHG WR DL DQG DX 7KLV SDUWLFXODU WUHDWPHQW RI WKH DXJPHQW RE
YLRXVO\ UHVXOWV IURP WKH HIIRUW WR SUHVHUYH WKH DXJPHQW RI WKH YHUEV ZLWK LQLWLDO
YRZHO LQ D PRUSKRORJLFDOO\ WUDQVSDUHQW IRUP
 7KLV GHYHORSPHQW PD\ KDYH KDG DQDORJLFDO VXSSRUW IURP EHKDOI RI DXJ
PHQWHG IRUPV RI VXFK SUHVHQW DQG DRULVW VWHPV ZKLFK ZHUH GHULYHG IURP URRWV
ZLWK V\QFKURQLFDOO\ LQLWLDO L  +L RU X  +X EXW KDG IXOO RU OHQJWKHQHG
JUDGH URRW WKURXJKRXW DQG WKHUHIRUH KDG UHJXODU Y࢘GGKL GLSKWKRQJV DV WKHLU
DXJPHQW H J Xևܞ  KހHXVܞ ܥWR EXUQܦ SUHV ´ևDܞ  KހªXVܞHܞ V LPSI ¢XևDW 
ࡁXĢDW  ¢ܞ+DXĢܞDW  ªܞKހHXVܞHW 7KHVH 3,( VWHP W\SHV LQFOXGH WKH VLPSOH WKH
PDWLF SUHVHQW 5ªܞHܞ WKH DWKHPDWLF DFURVWDWLF URRW SUHVHQW RU ܩ1DUWHQܞSUHVHQWܪ
5Իܞ5ªܞ WKH DWKHPDWLF VܞDRULVW 5Իܞ5ªܞVܞ ODWHU DOVR WKH DWKHPDWLF LևܞDRULVW
DV DQ 2,$ LQQRYDWLRQ WKH WKHPDWLF SUHVHQW ZLWK WKH XQDFFHQWHG VXIIL[ ܞࠋHRܞ
5ªܞࠋHܞ DQG WKH FDXVDWLYH 5Rܞª ࠋHܞ ZLWK 2,$ JXիD RU LQ WKH FDVH RI WKH RSHUD
WLRQ RI %UXJPDQQܦV /DZ Y࢘GGKL JUDGH :H PD\ LPDJLQH D SURSRUWLRQDO DQDORJ\
 7KLV DVVXPSWLRQ LV VXSSRUWHG E\ WKH RFFDVLRQDO GLV\OODELF VFDQVLRQ RI DLr DQG DXr RI DXJPHQWHG
IRUPV LQ WKH 5˦JYHGD FI /XERWVN\    ¢°FFKDՉ D D֟UիRՉ G 2Q WKH RWKHU
KDQG VXFK FDVHV DV Gࢡ՛KࡁQ\ DXEKQÂG F RU VDPXGU®\Âի\ DLQRՉ F ZLWK D ܩPLVVLQJܪ
V\OODEOH KDYH WR EH UHVWRUHG DV GU˅˦՛KࡁQL DXEKQÂG DQG VDPXGU®\ÂիL DLQRՉ ZLWK PRQRV\OODELF DXr
DQG DLr DQG QRW DV GU˅˦՛KࡁQ\ D½EKQÂG DQG VDPXGU®\Âի\ D°QRՉ WKH ODWWHU ܩUHVWRUDWLRQܪ ZRXOG HYHQ
\LHOG D ZURQJ WULև֑XEK FDGHQFH
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7KH DXJPHQW RI YRZHOLQLWLDO URRWV DQG YࢌGGKLܞGHULYDWLRQ 
ZKLFK HYHQ LI RI FRXUVH QRW DORQH UHVSRQVLEOH FRXOG FRQWULEXWH WR WKH SKRQRORJ
LFDO GHYHORSPHQW GHVFULEHG DERYH H J ]HURܞJUDGH Xևܞ  LPSI ¢Xևr  ]HURܞJUDGH
XEKܞ  LPSI ; ޢ ;  ¢XEKr
7KLV DQDORJLFDO SURFHVV VHHPV WR EH WKHRUHWLFDOO\ SRVVLEOH 7KH RQO\ UHDO RE
MHFWLRQ WR LWPLJKW EH WKDW WKH DFWXDO DWWHVWDWLRQV GRQRW VHHP WR VXSSRUW LW 1DPHO\
VXFK DXJPHQWHG IRUPV RI WKH DERYH PHQWLRQHG SUHVHQW DQG DRULVW IRUPDWLRQV
WKDW FRXOG EH FRQVLGHUHG DV WKH YHU\ VWDUWLQJ SRLQWV RI WKH DQDORJ\ DUH HLWKHU VSR
UDGLF RU VHFRQGDU\ RU XQDWWHVWHG XQWLO SRVWܞ5˦J9HG WLPHV FI $SSHQGL[ ,Q IDFW
WKHUH DUH RQO\ D KDQGIXO RI PDLQO\ WKHPDWLF SUHVHQWV FI $SSHQGL[  WKDW DUH
UHODWLYHO\ ROG DOWKRXJK WKHLU DXJPHQWHG IRUPV GR QRW RFFXU LQ WKH 59 RU $9 WKH\
DUH DWWHVWHG HLWKHU <9 RU % %XW VLQFH WKHUH VHHPV WR EH QR SULQFLSOHG UHDVRQ
ZK\ VXFK SUHVHQWV FRXOG QRW LQ IDFW KDYH IRUPHG DXJPHQWHG LPSHUIHFWV HDUOLHU
, DVVXPH WKDW WKHLU DEVHQFH PD\ VLPSO\ EH GXH WR FKDQFH DQG WKDW HYHQ LI LW LV
VWULFWO\ VSHDNLQJ QRW YHULILDEOH RQ WKH EDVLV RI RXU GDWD WKH\ WRJHWKHU ZLWK WKH
LPSHUIHFW RI Lܞ ܥWR JRܦ DV SHU 5HQRX FI QRWH  DERYH FRXOG LQGHHG KDYH D UROH DO
EHLW D UHODWLYHO\ PLQRU RQH LQ WKH IRUPDWLRQ RI WKH 2,$ DXJPHQW RI YRZHOLQLWLDO
URRWV
1RZ VLQFH WKH 2,$ UXOH RI WKH DXJPHQW RI YRZHOLQLWLDO URRWV FRXOG EH LQWHU
SUHWHG DV WKH RXWFRPH RI DQ LQQHUܞ2,$ GHYHORSPHQW UHVXOWLQJ IURP D UHFHQW FRQ
WUDFWLRQ RI WKH DGMDFHQW YRZHOV VXFK D JHQHUDO UXOH FDQQRW EH DXWRPDWLFDOO\ DV
VXPHG IRU 2,U 7KHUHIRUH WKH UHDVRQLQJ RI VXFK VFKRODUV ZKR ZDQW WR GHWHUPLQH
 &I DOUHDG\ WKH VKRUW UHPDUN E\5HQRX   WKDW WKH DXJPHQW RI YRZHOܞLQLWLDO YHUEV ܩSRXUUDLW
«WUH DQDORJLTXH GH OD VROXWLRQ QRUPDOH ¢LW  DܞHܞW GH ,ܞܪ L H ¢LW  Dܞ+DLܞW 5HQRXܦV YLHZ LV
FULWLFL]HG E\ /XERWVN\   ZKR VD\V WKDW ܩDV WKLV DQDORJ\ KDV OHG WR WKH ORVV RI RSSRVLWLRQ
EHWZHHQ IXOO JUDGH DܞHܞ DQG ]HUR JUDGH DܞLܞ 5HQRXܦV VROXWLRQ GRHV QRW VHHP SUREDEOHܪ %XW
RQH VKRXOG QRW IRUJHW WKDW HYHQ ZLWKLQ WKH LPSI SDUDGLJP RI Lܞ ܥWR JRܦ WKH RSSRVLWLRQ EHWZHHQ IXOO
JUDGH DܞHܞ DQG ]HUR JUDGH DܞLܞ ZDV ORVW DV WKH UHVXOW RI SDUDGLJPDWLF OHYHOOLQJ 7KLV OHYHOOLQJ
ZDV SUREDEO\ VXSSRUWHG E\ WKH DFFHQWXDO LPPRELOLW\ RI WKH LPSHUIHFW ZKLFK FRQVLVWHQWO\ DFFHQWHG
WKH DXJPHQW H J V ࡁ\DP  S ¢LPD LQ FRQWUDVW WR WKH DPSKLNLQHWLF SUHVHQW LQGLFDWLYH H J
V ªPL  S LP¢V QDPHO\ LQ WKH LPSI DFWLYH RQ WKH EDVLV RI ܠV Dܞ+DLܞ ! ÂLܞ S Dܞ+ࠋܞ ! Â\ܞ
VXFK IRUPV DV ܠG ܠS Dܞ+Lܞ ! DLܞ ZHUH DQDORJLFDOO\ WUDQVIRUPHG LQWR ÂLܞ
 1R URRW ZLWK LQLWLDO L DQG X IRUPV D 5ªܞࠋHܞSUHVHQW LQ 2,$
 5HPHPEHU WKDW DV 1DUWHQ  KDV VKRZQ DQG DOVR WKH GDWD OLVWHG LQ WKH $SSHQGL[ FRQILUP
WKH VLJPDWLF DRULVWV RI URRWV ZLWK QRQܞILQDO L DQG X DUH LQ JHQHUDO LQQRYDWLRQV RI 9HG
 ,W LV UHPDUNDEOH WKDW LQ FRPSDULVRQ ZLWK WKH VWHP W\SHV WUHDWHG DERYH DXJPHQWHG IRUPV RI
VWHPV ZLWK ]HURܞJUDGH URRW W\SH LFFK¢WL  ¢LFFKDW DUH DOUHDG\ ZHOO HVWDEOLVKHG LQ (DUO\ 9HG L H
VHYHUDO WLPHV DWWHVWHG LQ WKH 59 &I DOVR %DN\WD   ZLWK Q  KRZHYHU , GR QRW VKDUH WKH
VFHSWLFLVP RI %DN\WD FRQFHUQLQJ WKH DEODXW JUDGH RI DXJPHQWHG VWHPV VXFK DV ªܞKހHXVܞ VLQFH
LQ P\ YLHZ WKH DXJPHQW ZDV D SRVW3,( LQQRYDWLRQ ZKLFK QHYHU LQGXFHG 6FKZXQGDEODXW LQ WKH
YHUEDO VWHP
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 0D˂WH˂ ,WW]H˂V
WKH 23 DXJPHQW RI YRZHOLQLWLDO URRWV GLUHFWO\ RQ WKH EDVLV RI WKH 2,$ HYLGHQFH LV
XQIRXQGHG
 7KH DXJPHQW RI YRZHOLQLWLDO URRWV LQ WKH 2OG
,UDQLDQ ODQJXDJHV
 8QIRUWXQDWHO\ QR UHOHYDQW DXJPHQWHG IRUPV RI $Y RU 23 DUH DFWXDOO\ DW
WHVWHG ,PSHUIHFW IRUPV RI WKH URRW Lܞ ܥWR JRܦ ZLWK ÂLr DUH DWWHVWHG LQ $Y EXW WKH\
DUH HLWKHU SKRQHWLFDOO\ UHJXODU <$Y V rÂLW˱ LQ XSÂLW˱ <  SDUDÂLW˱ 9G  
Dܞ+DLܞ DQG S rÂLQ LQ DXXÂLQ <   rÂࠋDQ  Dܞ+ࠋܞ RU WKH UHVXOW RI REYLRXV
SDUDGLJPDWLF OHYHOOLQJ <$Y G rÂLWƞP LQDիWDUȚSDLULDXXÂLWƞP<W ޠDܞ+Lܞ
FI 9HG ¢LWDP 59 D
 ,PSHUIHFW IRUPV RI WKH URRW Lܞ RFFXU LQ 23 GRFXPHQWV DV ZHOO DQG FDQ EH DF
FRXQWHG IRU LQ D VLPLODU ZD\ V rÂ\DP H J QܞLܞƱܞDܞ\ܞP '% ,,  QLĿܞÂ\DP DQG
V rÂLĢ H J DܞLܞĢ '% ,  UHIOHFW Dܞ+DLܞ S rÂLĢD H J SܞWܞLܞ\ܞDܞLܞĢ '% , 
SDWL\ܞÂLĢD UHIOHFWV Dܞ+ࠋܞ +RZHYHU QR IRUPV ZLWK RULJLQDO Dܞ+Lܞ FRPSDUDEOH
WR <$Y rÂLWƞP DUH DWWHVWHG LQ 23
7KH YHUE IRUP Dܞ\ܞWܞD '=F  SUREDEO\ KDV WR EH UHDG DV Â\DQWÂ ܥZHQW WRܦ ,W
LV DQ LVRODWHG S PLGGOH LPSHUIHFW ZKLFK ZDV DSSDUHQWO\ FUHDWHG IRU WKH VDNH RI
WUDQVSDUHQF\ LQVWHDG RI WKH H[SHFWHG DFWLYH IRUP Â\D  ÂࠋDQ FI WKH DERYH PHQ
WLRQHG S DFW rÂLĢD ZKLFK KDV DQRWKHU W\SH RI LQQRYDWHG HQGLQJ %XW WKH IRUP
LV LUUHOHYDQW LQ WKH SUHVHQW GLVFXVVLRQ LQ DQ\ FDVH EHFDXVH LW SUREDEO\ FRQWDLQV
WKH SUHYHUE Âܞ
7KH LQWHUSUHWDWLRQ RI WKH 23 YHUE IRUP IܞUܞDܞLܞĢܞ\ܞP '% ,  IUÂLĢD\DP ܥ, VHQW
D PHVVHQJHUܦ IURP 3,( KހHLVKށܞ ܥWR VWUHQJWKHQ WR GULYHܦ /,9t  LV DPELJX
RXV ,W PD\ EH WKH FRJQDWH RI WKH $Y SUHVHQW VWHP LĢDLLDܞ SDUW SUHV LĢDLLÆV ܥEHLQJ
SURVSHURXVܦ <  FI DOVR 9HG Lև¢\DWL VHH .HOOHQV   *RWĎ  
ZLWK ]HURܞJUDGH URRW DQG FRXOG WKHUHIRUH EH UHOHYDQW WR RXU SUREOHP FI H J
 &I H J 0HLOOHW 	 %HQYHQLVWH   ܩGDQV OHV YHUEHV ¡ YR\HOOH LQLWLDOH RQ DWWHQG Âܞ FRPPH
HQ VDQVNULWܪ 6FKPLWW   ܩ*HP¥VV GHP DOWLQGRDU 5HJHOJHEUDXFK HUZDUWHQ ZLU ]X HLQHP PLW
ࢡܞ DQODXWHQGHQ 9HUEXP LQ GHQ $XJPHQWWHPSRUD DQODXWHQGHV ÂUܞܪ LWDOLFV PLQH 2Q YHUEV ZLWK
LQLWLDO ࢡ KRZHYHU FI EHORZ
 6LQFH WKH YHUE IRUP LV FRQWUDFWHG ZLWK WKH SUHYHUE DXXDܞ rDXXÂLWƞP FRXOG WKHRUHWLFDOO\ EH
VHJPHQWHG DV DXXDܞDLWȚP DV ZHOO
 &I .HOOHQV  ܠ ZLWK Q  RQ WKH SUREOHPV RI WKHVH IRUPV
 ,Q V DQG S WKH HQGLQJ ZDV WDNHQ RYHU IURP WKH VܞDRULVW
 6FKPLWW   SULQWV D\DQWÂ
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7KH DXJPHQW RI YRZHOLQLWLDO URRWV DQG YࢌGGKLܞGHULYDWLRQ 
*RWĎ   +RZHYHU LW VWLOO KDV WR EH OHIW RXW RI FRQVLGHUDWLRQ EHFDXVH LWV
PRUSKRORJLFDO DQDO\VLV LV DPELJXRXV LW FDQ WKHRUHWLFDOO\ EH VHJPHQWHG HLWKHU
DV IUDܞÂLĢD\DP ZLWK ORQJ GLSKWKRQJ DXJPHQW RU IUDܞDLĢD\DP ZLWK D VKRUW GLSK
WKRQJ
7KH V PLGGOH LPSI DܞLܞĢܞWܞWܞD '% ,  ܥWRRN VWDQGܦ FRPHV IURP 3,U DܞKLĢWDܞ
FI <$Y KLĢWƞիWL  DܞVLĢWDܞ  3,,U DܞVWLܞĢW+ܞDܞ FI 9HG S PLGGOH DWLև֑KDQWD 59
F ,Q VSLWH RI WKH GLSKWKRQJDO UHDGLQJ RI .HQW DLĢWDWÂ DQG HDUOLHU HGLWLRQV
ÂLĢWDWÂ VHH WKH DSSDUDWXV RI .HQW LW SUREDEO\ KDV WR EH UHDG DV DLĢWDWÂ 6FKPLWW
  FI +RIIPDQQ ܠ   6FKPLWW   ZLWK D V\OODELF DXJ
PHQW EHIRUH WKH KLDWXV ZKLFK UHVXOWV IURP WKH ORVV RI LQWHUYRFDOLF K DLr  DKLr
 7KH WURXEOH LV WKDW WKH IULFDWLYH K DOWKRXJK LW GLVDSSHDUV LQ D QXPEHU RI RWKHU
FRQWH[WV LQ 23 H J EHIRUH X FI %UDQGHQVWHLQ 	 0D\UKRIHU  ܠ .½PPHO
D   GRHV QRW GR VR DQ\ZKHUH HOVH EHIRUH L 2Q WKH RWKHU KDQG LW
LV ZHOO NQRZQ IRU WKH GDWD FI .HQW  ܠ WKDW WKH 3UHܞ23 VRXQG VHTXHQFH
rKL HYHQ LI LW LV VHFRQGDU\ L H Vࠋ9 ! Kࠋ9 ! KL\9 LV UHJXODUO\ UHSUHVHQWHG
E\ WKH VLPSOH JUDSKHPH ޸K޹ LQ 23 H J Kܞ]ܞDܞQܞP ܥWRQJXHܦ FI 2$Y KL]XXÂ  3,U
VLࡼɱࢬܞ (:$LD   ܞKܞ\ V DFW SULPDU\ HQGLQJ FI $Y ܞKLܞKì ܞĢLܞĢì 9HG ܞVL
ܞևL  3,,U ܞVL IRU D VHFRQGDU\KL FI H JGܞKܞ\ܞDܞXܞĢ ܥODQGܦ FI 2$YGD[˂LLXܞ <$Y
GDČ˂KXܞ  3,,U GDVࠋXܞ DܞKܞ\ܞDܞ\ܞD SURQRPLQDO ORF VLQJ I FI 9HG DV\ࡁP $L*
   3,,U DVࠋr 7KH VSHOOLQJ ZLWK ޸KܞL޹ LV VSRUDGLF DQG QRW HDUOLHU WKDQ WKH
LQVFULSWLRQV RI ;HU[HV DܞKܞLܞ\ܞDܞ\ܞD;3E  DܞQܞKܞLܞW $6G ܠ HOVHZKHUH DܞQܞKܞW
$6D 
)ROORZLQJ .DUO +RIIPDQQ ܠ   FI H J :HUED ܠ 
7HVWHQ   WKLV RUWKRJUDSKLFDO SUDFWLFH L H ޸K޹ LQVWHDG RI ޸KܞL޹ KDV WR EH LQ
 ,I LW ZHUH FRQQHFWHG FI DJDLQ *RWĎ   RQ WKLV SRVVLELOLW\ WR WKH <$Y FDXVDWLYH rDÔĢDLLDܞ
SDUÂr ܥWR VSLOOܦ 1  LW ZRXOG EH WKH UHIOH[ RI Dܞ+DLĢ+ܞ DQG QRW Dܞ+LĢ+ܞ ZLWK RULJLQDO RܞJUDGH
DQG ZRXOG EH LUUHOHYDQW LQ DQ\ FDVH
 $OWKRXJK FRQWDLQLQJ HW\PRORJLFDOO\ UHODWHG PDWHULDO 2,$ SUHևD\DWL H J V LPSI SUDLևD\DW
0%K F IURP WKH URRW LևLܞ ܥWR VHQG LQFLWHܦ FDQQRW EH LPPHGLDWHO\ HTXDWHG ZLWK 23 IUÂLĢD\DP
VLQFH SUHևD\DWL LV DWWHVWHG ILUVW LQ (S *RWĎ   DQG LV SUREDEO\ D ODWH IRUPDWLRQ IROORZLQJ
WKH SURGXFWLYH SDWWHUQ RI IRUPLQJ FDXVDWLYHV
 $ܞXܞUr SDVVLP DXUDܞ  DKXUDܞ ZKLFK LV IUHTXHQWO\ PHQWLRQHG H J +RIIPDQQ ܠ 
 6FKPLWW   DV D SDUDOOHO WR DLĢWDWÂ FDQQRW EH WDNHQ LQWR DFFRXQW LQ WKH SUHVHQW FRQWH[W
EHFDXVH KX ! X LV UHJXODU LQ $FKDHPHQLG 23 VHH H J +RIIPDQQ ܠ  ܠ :HUED
ܠ  .½PPHO D   7KH DEVHQFH RI ޸K޹ EHIRUH ޸X޹ FDQQRW EH H[SODLQHG
RUWKRJUDSKLFDOO\ DV GRQH H J E\ 7HVWHQ  
 )RU WKH ILQDO ޸\޹ FI +RIIPDQQ ܠ    VRPHZKDW GLIIHUHQWO\ :HUED ܠ
 0RVW UHFHQWO\ LW KDV EHHQ H[SODLQHG RUWKRJUDSKLFDOO\ E\ 6FKPLWW  
 ([SODLQHG DV D NLQG RI ܩ5½FNYHUZDQGOXQJܪ E\ +RIIPDQQ ܠ  ܠ
Brought to you by | De Gruyter / TCS
Authenticated
Download Date | 1/7/15 3:32 PM
 0D˂WH˂ ,WW]H˂V
WHUSUHWHG SKRQRORJLFDOO\ QDPHO\ E\ SRVLWLQJ D 3UHܞ23 VRXQG FKDQJH KL ! Kƞ
$SDUW IURP DܞLܞĢܞWܞWܞD WKH RQO\ HDUO\ H[FHSWLRQ RI WKLV SKHQRPHQRQ LV WKH QDPH RI
WKH SURYLQFH+LQGX ODWHU DOVR LWV HWKQLF GHULYDWLYH+LQGX\D ZKLFK LV FRQVLVWHQWO\
VSHOOHG ZLWK ޸KܞL޹ KܞLܞGXܞXܞĢ '3H ܠ KܞLܞGXܞXܞ\ $3E  +RZ FDQ ZH H[
SODLQ WKHVH WZR H[FHSWLRQV DLĢWDWÂ LQVWHDG RI DܞKܞĢܞWܞWܞD DQG KLQGXܞ LQVWHDG
RI KܞGXܞXܞ" 7KHUH KDYH EHHQ YDULRXV VXJJHVWLRQV FRQFHUQLQJ WKHVH IRUPV EXW
QRQH RI WKHP VHHPV IXOO\ VDWLVIDFWRU\ 7R H[SODLQ DOO WKH UHOHYDQW FDVHV FRQWDLQ
LQJ WKH 3UHܞ23 VRXQG VHTXHQFH KL , WHQWDWLYHO\ VXJJHVW WR SRVLW WZR VXFFHVVLYH
VRXQG FKDQJHV 1HHGOHVV WR VD\ WKLV LV RQO\ D K\SRWKHVLV DQG IXUWKHU GDWD ZRXOG
EH PRVW ZHOFRPH WR WHVW LWV YDOLGLW\ HVSHFLDOO\ VLQFH UXOH  DQG WKH H[FHSWLRQ WR
UXOH  DUH EDVHG RQ RQO\ RQH H[DPSOH HDFK 7KH ILUVW FKDQJH LV WKH ORVV RI WKH
IULFDWLYH K EHWZHHQ DQ DFFHQWHG ¢ DQG DQ L 7KH VHFRQG RQH LV WKH ZHOO NQRZQ
 $QG QRW RUWKRJUDSKLFDOO\ DV PDLQWDLQHG DPRQJ RWKHUV E\ .HQW  ܠ 3URVGRFLPL
  DQG 6FKPLWW  
 )RU WKH VSHOOLQJ RI KƞZLWK ޸K޹ FI RWKHU FDVHV RI VSHOOLQJ&ƞZLWK ޸&D޹ H J NܞUܞW >NƞUWD@ JHQHUDOO\
WUDQVFULEHG DV NDˤUWD IROORZLQJ D VXJJHVWLRQ RI +RIIPDQQ ܠ   Q  IURP 3,,U NࢡWDܞ
FI $Y NƞUƞWDܞ 9HG NࢡW¢ܞ
 7KHUHIRUH WKH H[SODQDWLRQ RI <$Y KȚիGXܞ EHVLGH KLիGXܞ DV EHLQJ SHUKDSV GXH WR 23 LQIOXHQFH
+RIIPDQQ 	 )RUVVPDQ   LV FRQWUDGLFWHG E\ $FKDHPHQLG 23 LQVFULSWLRQDO HYLGHQFH 2QH
PD\ ZRQGHU ZKHWKHU LW FRXOG EH DQRWKHU FDVH RI GLDOHFWDO GLIIHUHQFH ZLWKLQ 23 2Q 23 GLDOHFWDO
GLIIHUHQFHV FI H J 6FKPLWW E 
 1RWH KRZHYHU UHJXODU KܞĢܞWܞWܞ\ ;3O  KDˤĢWDr  KLĢWDr XVXDOO\ LQWHUSUHWHG DV V SUHV LQG
PLGGOH KDˤĢWDWD\ H J +RIIPDQQ ܠ   RQ WKH RWKHU KDQG 6FKPLWW   UHDGV
S DFW KLĢWDQWL ܩVWHOOW VLFKܪ
 $V UHJDUGV DܞLܞĢܞWܞWܞD IRU LQVWDQFH LW KDV EHHQ VXJJHVWHG .½PPHO D  WKDW K ZDV
VSRUDGLFDOO\ ORVW LQ LQWHUYRFDOLF SRVLWLRQ LQ 23 RQ S  WKH UHPDUN ^VSRUDG` LV PLVVLQJ ZKLFK
LV GHVFULSWLYHO\ WUXH EXW RQH ZRXOG UDWKHU ZDQW WR KDYH D UHJXODU VRXQG FKDQJH 3URVGRFLPL 
 VXJJHVWHG WKDW WKH UHDVRQ PLJKW KDYH EHHQ D SUHYHQWLYH GLVVLPLODWLRQ WR DYRLG D FRQWUDFWLRQ
ܩDKDܞ ! Âܞܪ +RZHYHU WKH UHGXSOLFDWLYH YRZHO ZDV QRW D LQ WKLV VWHP FI <$Y KLĢWƞիWL 2I FRXUVH
WKH DVVXPSWLRQ RI D VSHOOLQJ HUURU ޸DܞL޹ LQ SODFH RI ޸DܞK޹ LV XQVDWLVIDFWRU\ DV ZHOO $V IDU DV KܞLܞGXܞXܞ
LV FRQFHUQHG LW KDV EHHQ VXJJHVWHG H J 7HVWHQ   Q  WKDW LWV LUUHJXODULW\ LV GXH WR WKH
IDFW WKDW LW LV D ORDQZRUG LQ 23 +RZHYHU ORWV RI H[DPSOHV H J ܞVL ! ܞKܞ\ VKRZ WKDW WKH FKDQJH V
! K SUHFHGHG WKH FKDQJH KL ! Kƞ 6LQFH WKH ERUURZLQJ RI 2,$ 6LQGKXܞ LQWR 23 PXVW KDYH SUHFHGHG
WKH FKDQJH V ! K LW PXVW KDYH DOVR SUHFHGHG D IRUWLRUL WKH FKDQJH KL ! Kƞ WKHUHIRUH RQH ZRXOG
UDWKHU H[SHFW KDˤQGXܞ WR EH VSHOOHG DV KܞGXܞXܞ
 $ VLPLODU UXOH ZDV DVVXPHG DOUHDG\ E\ )R\   Q    Q   ܠ EXW KLV
FRQGLWLRQLQJ L H ORVV RI K DIWHU DOO DFFHQWHG ¢ >DQG ܩÆ̂ܪ@ LV QRW FRUUHFW DV VKRZQ H J E\ V VXEM
DKDWL\  ¢KDWL 7KH V VXEM IRUP ÂKDˤ\ RU VLPSO\ DKDˤ\"  ¢KDKL LV SUREDEO\ GXH WR VRPH VRUW RI
KDSORORJ\ RU GLVVLPLODWRU\ ORVV RI WKH ILUVW K LQ WKH VHTXHQFH DKDK DQG VXEVHTXHQW FRQWUDFWLRQ
FI H J 6FKPLWW D 
 7KDW WKH FRQGLWLRQLQJ DBBL LV QRW VXIILFLHQW LQ LWVHOI LV VKRZQ H J E\ WKH SURQRPLQDO IRUP
DܞKܞ\ܞDܞ\ܞD 7KH IHPLQLQH VWHP RI WKLV SURQRXQ DK\Âܞ ZDV IRUPHG WR D VWHP DK\Dܞ WKDW ZDV
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7KH DXJPHQW RI YRZHOLQLWLDO URRWV DQG YࢌGGKLܞGHULYDWLRQ 
FKDQJH RI L WR Ț DIWHU K GHVFULEHG E\ +RIIPDQQ EXW LQ P\ YLHZ WKLV FKDQJH ZDV
EORFNHG E\ DQ LPPHGLDWHO\ IROORZLQJ XYXODU QDVDO
 K !  ¢BBL DLĢWDWÂ
 L ! ƞ KBBZLWK WKH H[FHSWLRQ RI BB ȵ H J KDˤ]ÂQDP GDKDˤ\ÂXĢ EXW+LQGXܞ
 9࢈GGKLܞGHULYDWLRQ LQ 2OG ,QGR$U\DQ DQG
$YHVWDQ
 $OO WKLV PHDQV WKDW LQ DEVHQFH RI UHOHYDQW DXJPHQWHG IRUPV VRPH LQGLUHFW
HYLGHQFH KDV WR EH ORRNHG IRU LI ZH ZRXOG OLNH WR ILQG RXW WKH SUHFLVH UXOH RI
WKH DXJPHQW RI YRZHOLQLWLDO URRWV LQ WKH 2,U ODQJXDJHV ,W KDV DOUHDG\ EHHQ
SRLQWHG RXW WKDW WKHUH LV D FORVH SDUDOOHOLVP EHWZHHQ WKH DXJPHQW RI YRZHOܞLQL
WLDO YHUEV DQG WKH YRZHOܞFKDQJHV LQ VHFRQGDU\ QRPLQDO GHULYDWLRQ WKH VRܞFDOOHG
Y࢘GGKLܞGHULYDWLRQ ERWK RI ZKLFK FDQ EH LQWHUSUHWHG DV FRQVLVWLQJ RULJLQDOO\ LQ
WKH DGGLWLRQ RI DQ H ! 3,,U D 7KLV SDUDOOHOLVP FDQ EH FOHDUO\ REVHUYHG LQ 2,$
)RU H[DPSOHV RI Y࢘GGKLܞGHULYDWLYHV RI ZRUGV FRQWDLQLQJ L RU X VHH H J JLULNև®Wܞ
ܥOLYLQJ LQ PRXQWDLQV 31ܦ  JDLULNևLW¢ܞ ܥGHVFHQGDQW RI *LULNևLWܦ WU®YࢡևDQܞ ܥKDYLQJ
WKUHH EXOOV 31ܦ  WUDLYࢡևի¢ܞ ܥGHVFHQGDQW RI 7ULY࢘ևDQܦ VXP¢QDVܞ ܥJRRGܞPLQGHG
ZHOOܞGLVSRVHGܦ  VDXPDQDV¢ܞ ܥEHQHYROHQFH NLQGQHVVܦ GXUJ¢KDܞ ܥQ LPSHUYLRXV
H[WUDFWHG IURP WKH XQDWWHVWHG JHQ VLQJ P DK\D FI .HQW   9HG DV\¢ VKRZV WKDW WKH
23 JHQ VLQJ P DK\¢ DQG WKH IHPLQLQH VWHP GHULYHG IURP LW DK\ࡁܞ ZDV SUREDEO\ DFFHQWHG
RQ WKH VHFRQG YRZHO FI DOVR 9HG ORF VLQJ I DV\ࡁP ,W LV SRVVLEOH WKDW WKH IUHH DFFHQW VXUYLYHG
LQ 23 XQWLO WKH UHLJQ RI 'DULXV , 6FKPLWW   ,W KDV WR EH DGGHG WKDW LQ VSLWH RI 9HG G¢V\Xܞ
ZLWK DQ LQLWLDO DFFHQW GܞKܞ\ܞDܞXܞĢ LV QRW DQ H[FHSWLRQ WR WKH ILUVW UXOH 3,,U G¢VࠋXܞ ! 3,U G¢KࠋXܞ
! 3UHܞ23 G¢KL\Xܞ ! 23 G¢L\Xܞ EHFDXVH WKH 23 QRXQ SUREDEO\ KDG WKH DFFHQW RQ WKH » DQG
WKHUHIRUH LW LV QRW DQ LPPHGLDWH FRJQDWH RI WKH 9HG ZRUG 3,,U G¢VࠋXܞP ܥIRHܦ ! 9HG P G¢V\Xܞ
 3,,U GDVࠋ»ܞ ܥEHORQJLQJ WR WKH IRHܦ I ܥODQG RI WKH IRHܦ ! 3,U GDKࠋ»ܞ IRU WKHLU UHODWLRQVKLS FI
H J 9HG Q ࡁ\Xܞ $Y Q ÂLLXܞ ܥOLIH YLWDO HQHUJ\ܦ  9HG Â\»ܞ ܥKDYLQJ YLWDO HQHUJ\ OLYLQJܦ P ܥPDQܦ
VHH :LGPHU   $V SHU GH 9DDQ   FI .½PPHO E  2$Y [˂LL LQVWHDG RI KLL
LQ GD[˂LLXܞ GRHV SUREDEO\ QRW LQGLFDWH LQ LWVHOI WKDW WKH DFFHQW ZDV RQ WKH LPPHGLDWHO\ IROORZLQJ
V\OODEOH SDFH +RIIPDQQ 	 )RUVVPDQ  
 $V PHQWLRQHG DERYH WKLV FKDQJH ZDV SUHFHGHG E\ WKH FKDQJH ࠋ ! L\  &BB9 FI DOVR :HUED
ܠ 
 2Q WKH XYXODU QDVDO ȵ VHH +RIIPDQQ ܠ  ܠ FI .½PPHO D  Q ! ȵ
BB7 1RWH WKDW H J KܞĢܞWܞWܞ\ ;3O  KDˤĢWDr VKRZV WKDW WKH FKDQJH ZDV QRW UHVWULFWHG WR RSHQ
V\OODEOHV RQO\
 )RU WKH LQWHUSUHWDWLRQ RI Y࢘GGKLܞGHULYDWLRQ DV WKH LQIL[DWLRQ RI H FI H J 7LFK\  
5LQJH  ܠ 3,( ܩSURWRܞY࢘GGKLܪ 0HLHU%U½JJHU  
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 0D˂WH˂ ,WW]H˂V
SODFH P 31ܦ  GDXUJDK¢ܞ ܥGHVFHQGDQW RI 'XUJDKDܦ , DVVXPH ZLWK .XU\ăRZLF]
 ܠ WKDW WKH VDPH SULQFLSOH PXVW KDYH H[LVWHG LQ WKH 2,U ODQJXDJHV
7KXV LW LV LQHYLWDEOH WR KDYH D FORVHU ORRN DW WKH SURFHVV RI Y࢘GGKLܞGHULYDWLRQ LQ
WKH 2,U ODQJXDJHV
 7KH SURFHVV RI Y࢘GGKLܞGHULYDWLRQ LV UHODWLYHO\ ZHOOܞNQRZQ LQ $Y 'DUPV 
ܠ GH9DDQ  ܠ ,Q FRQWUDVW WR9HG VLPSOH YRZHOVZHUH UHSODFHGE\
JXիD YRZHOV DQG JXիD YRZHOV LQ DOO SUREDELOLW\ E\ VHQVX VWULFWR Y࢘GGKL YRZHOV DO
WKRXJK WKH ODWWHU W\SH KDSSHQV QRW WR EH DWWHVWHG H J KXVUDXXDKܞ ܥKDYLQJ JRRG
IDPHܦ  KDRVUDXXDČKDܞ ܥJRRG IDPHܦ ͯULWDܞ ܥ31ܦ  ͯUDÔWDRQDܞ ܥ31ܦ ,W IROORZV WKDW
$Y DW OHDVW <$Y LI WKHUH ZDV VWLOO D SKRQHPLF ODU\QJHDO DQG WKXV QR YRZHOܞLQL
WLDO YHUE VWHPV LQ 2$Y DV SHU %HHNHV    FI RQ WKH RWKHU KDQG .½PPHO
  ZLWK Q  VHH DOVR /XERWVN\  PXVW KDYH KDG DXJPHQWHG IRUPV ZLWK
VKRUW JXիD GLSKWKRQJV H J LĢܞ LVDLWL ܥWR VHDUFK WR GHVLUHܦ LQM LVDW˱ LPSI DÔVDW˱
DQG QRW ÂLVDW˱ FI .XU\ăRZLF]  
 9࢈GGKLܞGHULYDWLRQ LQ 2OG 3HUVLDQ
 7KH HYDOXDWLRQ RI WKH VLWXDWLRQ LQ 23 LV PXFK PRUH FRPSOLFDWHG 0RVW
Y࢘GGKLܞIRUPDWLRQV IRU D TXLFN EXW QRW DOZD\V UHOLDEOH RYHUYLHZ VHH WKH OLVW RI
.HQW  ܠ DUH QDPHO\ GHULYHG IURPZRUGV ZLWK D LQ WKH ILUVW V\OODEOH ZKLFK
FKDQJHV WR Â LQ WKH GHULYDWLYH DQG DUH WKHUHIRUH LUUHOHYDQW WR RXU TXHVWLRQ H J
PܞUܞJXܞXܞĢ '% ,,  PDUJXĢ ܥ0DUJLDQDܦ  PܞDܞUܞJܞY '% ,,,  PÂUJDYD ܥ0DUJLDQܦ
[ĢD\DͯDܞ ܥNLQJGRPܦ FI 9HG NևD\¢WKDܞ RU [ĢD\DQWܞ ܥUXOLQJܦ FI $Y [ĢDLLDWܞ 
[ܞĢܞDܞ\ܞͯܞLܞ\ '% ,  [ĢÂ\DͯL\Dܞ ܥNLQJܦ FI 6]HPHUªQ\L  ܠ 7KHUH DUH QR
XQFRQWURYHUVLDO 23 Y࢘GGKLܞGHULYDWLYHV IURP ZRUGV ZLWK L RU X
 2QH RI WKH SRWHQWLDOO\ LPSRUWDQW H[DPSOHV LV WKH PRQWK QDPH UG PRQWK
0D\ܠ-XQH ͯÂLJUDÎLܞ DWWHVWHG LQ JHQ VLQJ LQ WKH SKUDVH ͯܞDܞLܞJܞUܞÎܞLܞĢ  PܞDܞKܞ\ܞD
'% ,, ܠ ͯÂLJUDÎDLĢ PÂKDˤ\Â ܥLQ WKH PRQWK RI ͯÂLJUDÎLܞܦ EXW LWV H[DFW LQWHUSUH
 :RUGV ZLWK 3,,U ࢡ IRUP WKHLU GHULYDWLYHV ZLWK ÂU LQ ERWK 9HG DQG $Y H J 9HG SࢡWKLYì˂ܞ ܥHDUWKܦ
 SࡁUWKLYDܞ ܥHDUWKO\ WHUUHVWULDOܦ $Y YƞUƞͯUDͪQDܞ ܥYLFWRU\ܦ  YÂUƞͯUDͪQLܞ ܥYLFWRULRXVܦ 7KHUH DUH QR
23 Y࢘GGKLܞIRUPDWLRQV RI WKLV W\SH EXW GXH WR WKH DVVXPDEOH SDUDOOHOLVP EHWZHHQ WKH DXJPHQW RI
YRZHOLQLWLDO URRWV DQG Y࢘GGKLܞGHULYDWLRQ WKH V LPSI DܞUܞVܞP '% ,  ÂUVDP FI 9HG V LPSI
ÂUFFKDW 76  RI SUHV ࢡFFK¢ܞ 6FKPLWW  VKRZV WKDW WKH VDPH RSHUDWHG LQ 23 DV ZHOO ,W
LV QRW FOHDU ZKHWKHU ࢡ  ÂU ZDV DOUHDG\ D IHDWXUH RI 3,,U DV PDLQWDLQHG H J E\ 'DUPV 
 .XU\ăRZLF] ܠ  RU LW LV DQ LQGHSHQGHQW GHYHORSPHQW RI WKH WZR EUDQFKHV DV SHU
.XU\ăRZLF]  ܠ ZKLFK ZDV EDVHG LQ WKH ,UDQLDQ EUDQFK RQ WKH VRXQG FKDQJH 3,,U ࢡ !
3,U ƞU RQ ZKLFK FI H J :HUED ܠ  +RIIPDQQ 	 )RUVVPDQ  
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7KH DXJPHQW RI YRZHOLQLWLDO URRWV DQG YࢌGGKLܞGHULYDWLRQ 
WDWLRQ LV IXOO RI SUREOHPV )LUVW RI DOO WKH VSHOOLQJ RI WKH ZRUG LV JHQHUDOO\ WDNHQ WR
SRLQW WR D ORQJ GLSKWKRQJ LQ WKH ILUVW V\OODEOH +RZHYHU LW KDV WR EH ERUQ LQ PLQG
WKDW VLQFH WKHUH DUH QR ޸ͯL޹ DQG ޸ͯX޹ VLJQV LQ WKH 23 V\OODEDU\ WKH VHULHV ޸ͯܞDܞL޹
FRXOG WKHRUHWLFDOO\ GHQRWH WKH VKRUW GLSKWKRQJ ͯDL ZLWK ܩSOHQH ZULWLQJܪ FI DV
D SDUDOOHO FDVH WKH JHQ VLQJ ÎLĢSDLĢ >QRW ÎLĢSÂLĢ@ RI WKH LܞVWHP ÎLĢSLܞ ܥ31 7HLV
SHVܦ VSHOOHG DV ÎܞLܞĢܞSܞDܞLܞĢ LQ '% , ܠ LQ FRQWUDVW WR UHJXODU ÎܞLܞĢܞSܞLܞĢ '%D  %XW
DSSDUHQWO\ WKLV SRVVLELOLW\ ZDV DGRSWHG RQO\ LQ FDVH RI DPELJXLW\ L H LI KRPR
JUDSK\ ZDV WR EH DYRLGHG LQ WKH SUHVHQW FDVH WKHUH ZDV KRPRJUDSK\ ZLWK QRP
VLQJ ÎLĢSLĢ ZKLFK ZDV DOVR ZULWWHQ DV ÎܞLܞĢܞSܞLܞĢ '% ,  FI 0HLOOHW 	 %HQYHQLVWH
  +RIIPDQQ ܠ  ܠ 6XFK D UHDVRQ VHHPV WR EH ODFNLQJ IRU
ͯܞDܞLܞJܞUܞÎܞLܞĢ FI H[SOLFLWO\ 6FKPLWW   Q  8QIRUWXQDWHO\ WKH (ODPLWH
WUDQVFULSWLRQ ZLWK ޸6DܞDr޹ ZKLFK LV PRUH IUHTXHQW WKDQ ޸6Dr޹ RU ޸ġ¢r޹ FI WKH OLVWV
RI 6FKPLWW   DQG 7DYHUQLHU  ܠ LQGLFDWHV RQO\ D GLSKWKRQJ EXW QRW
LWV OHQJWK
$V IRU WKH HW\PRORJ\ RI WKH ZRUG WKHUH KDV EHHQ D ZLGH FRQVHQVXV FI WKH
RYHUYLHZ RI 6FKPLWW  ܠ WKDW ͯÂLJUDÎLܞ LV VRPHKRZ UHODWHG WR WKH UHFRQ
VWUXFWLEOH 23 QRXQ ͯLJUDܞ ܥJDUOLFܦ ! 13 VìU FI 2,$ ĜLJUXܞ ܥD NLQG RI KRUVHܞUDGLVKܦ
(:$LD   6LPRQ  DQG WKDW RQH ZD\ RU DQRWKHU Y࢘GGKL LV DOVR LQ
YROYHG LQ LWV GHULYDWLRQ 6LQFH WKH 23 PRQWKܞQDPHV XVXDOO\ UHIHU WR DQG DUH HW
\PRORJLFDOO\ GHULYHG IURP ZRUGV GHQRWLQJ HYHQWV UHOLJLRXV IHVWLYDOV RU QDWXUDO
SKHQRPHQD WKDW DUH FKDUDFWHULVWLF RI WKH SDUWLFXODU PRQWK FI 6FKPLWW  
/XERWVN\   ͯÂLJUDÎLܞ FDQQRW EH GHULYHG GLUHFWO\ LQ RQH VWHS IURP WKH23
 1RWH LQ SDUWLFXODU WKH LܞVWHP JHQ HQGLQJ orÎDLĢ ZULWWHQ DV rÎܞLܞĢ LQVWHDG RI WKH DYDLODEH
XQDPELJXRXV rÎܞDܞLܞĢ PHQWLRQHG DERYH 5HPHPEHU KRZHYHU WKDW WKLV LV RQO\ DQ DUJXPHQW IURP
VLOHQFH DQG ZH FDQQRW EH DEVROXWHO\ VXUH ZKHWKHU WKH VFULEH GLG QRW KDYH DQRWKHU ZRUG LQ KLV
PLQG ZLWK ZKLFK KH LQWHQGHG WR DYRLG FRQIXVLRQ E\ UHVRUWLQJ WR DQ XQDPELJXRXV SOHQH VSHOOLQJ
 ,W KDV WR EH PHQWLRQHG KRZHYHU WKDW (O ޸r&DܞDr޹ LQ WKH H[DPSOHV UHIHUUHG WR E\ 6FKPLWW
  Q  ZLWK UHI WR 0D\UKRIHU  DOZD\V FRUUHVSRQGV WR DQ 23 VKRUW GLSKWKRQJ H J (O
GDܞDܞPD a 23 GDLYDܞ 0D\UKRIHU   i  &I DOVR +RIIPDQQ ܠ   DQG 3DSHU
 ܠ ZLWK H[DPSOHV RI RQO\ VKRUW GLSKWKRQJV UHQGHUHG DV ޸r&DܞDr޹ LQ (O WUDQVFULSWLRQV
 $V DQ DOWHUQDWLYH HW\PRORJ\ LW KDV EHHQ VXJJHVWHG WKDW 23 ͯLJUDܞ LV D 6F\WKLDQ ORDQZRUG DQG
FRPHV IURP 3,U WLJUDܞ ܥVKDUSܦ /XERWVN\  ܠ /XERWVN\   EXW WKLV GRHV QRW
LPPHGLDWHO\ DIIHFW WKH SUREOHP RI LWV GHULYDWLYH ͯÂLJUDÎLܞ DW OHDVW XQGHU WKH VFHQDULR HQYLVDJHG
EHORZ
 &I WKH IROORZLQJ WKUHH PRQWKܞQDPHV ZKLFK DUH FHUWDLQO\ GHULYHG IURP WKH QDPH RI VRPH UHOL
JLRXV IHVWLYDO IRU PRUH GHWDLOHG WUHDWPHQWV VHH WKH UHVSHFWLYH VHFWLRQV RI 6FKPLWW  /XERWVN\
 EܞDܞJܞ\ܞDܞGܞLܞĢ '% ,  JHQ VLQJ EÂJD\ÂGDLĢ EÂJD\ÂGLܞ WK PRQWK 6HSWܠ2FW E\ Y࢘GGKL
DQG VXIIL[ ܞLܞ IURP EDJDܞ\ÂGDܞ ܥ*RWWHV E]Z *·WWHUYHUHKUXQJܦ RU ܥRIIHULQJ WR %DJD  0LͯUDܦ
Dܞ¨ܞLܞ\ܞDܞGLܞLܞ\ܞKܞ\ܞD '% ,  ,,,  JHQ VLQJ Â¨L\ÂGL\DKDˤ\Â Â¨L\ÂGL\Dܞ Â¨L\ÂGL WK PRQWK
1RYܠ'HF E\ LQYLVLEOH Y࢘GGKL DQG VXIIL[ ܞLܞ IURP Â¨L\ÂGD  ÂWࢡܞ\ÂGDܞ ܥ)HXHUYHUHKUXQJ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 0D˂WH˂ ,WW]H˂V
JDUOLFܞZRUG DQG LQWHUSUHWHG IRU LQVWDQFH DV EHLQJ ܥWKH PRQWK UHODWHG WR JDUOLFܦ DV
PDLQWDLQHG H J E\ (LOHUV  ܠ Q  ܥGLH PLW .QREODXFK YHUEXQGHQH >=HLW@ܦ
,W LV WKHUHIRUH SUREDEOH WKDW DQ LQWHUPHGLDWH VWDJH PHDQLQJ ܥJDUOLFܞIHVWLYDOܦ IRU WKH
FRQFHSW FI 13 6ìUVĬU KDV WR EH UHFRQVWUXFWHG IURP ZKLFK WKH PRQWKܞQDPH ZDV
GHULYHG L H ͯLJUDܞ ܥJDUOLFܦ ޢ DGM ܥUHODWHG WR JDUOLFܦ VXEVWDQWLYL]HG DV ܥJDUOLFܞIHV
WLYDOܦ ޢ DGM ܥUHODWHG WR WKH JDUOLFܞIHVWLYDOܦ VXEVWDQWLYL]HG DV ܥPRQWK LQ ZKLFK WKH
JDUOLFܞIHVWLYDO ZDV FHOHEUDWHGܦ
7KH PRQWKܞQDPH ͯÂLJUDÎLܞ KDV EHHQ GHDOW ZLWK LQ GHWDLO PRVW UHFHQWO\ E\
6FKPLWW LQ KLV PRQRJUDSK RQ WKH 23 PRQWKܞQDPHV 6FKPLWW  ܠ ZLWK
UHIV WR HDUOLHU YLHZV H J :½VW  ܠ HVS ܠ DQG  Q ܠ FI
DOVR .(:$   /XERWVN\   /XERWVN\  ܠ 7DYHUQLHU 
 +H DVVXPHV WKDW WKH QDPH RI WKH IHVWLYDO ZDV ͯLJUDNDܞ GHULYHG IURP ͯLJUDܞ
E\ WKH VXIIL[ ܞNDܞ )LQDOO\ ͯÂLJUDÎLܞ ZDV GHULYHG IURP ͯLJUDNDܞ E\ WKH DSSOLFDWLRQ
RI WKH VXIIL[ ܞLܞ LQ FRQQHFWLRQ ZLWK WKH Y࢘GGKL RI WKH ILUVW V\OODEOH 7KH ODWWHU
GHULYDWLRQDO SURFHVV KDV D SUHFLVH FRXQWHUSDUW LQ WKH PRQWKܞQDPH EÂJD\ÂGLܞ
IURP EDJD\ÂGDܞ ,I ZH WUXVW LQ WKH UHDGLQJ RI WKH ZRUG ZLWK D ORQJ GLSKWKRQJ ÂL
6FKPLWWܦV DVVXPSWLRQ GLUHFWO\ LPSOLHV WKDW WKLV ORQJ GLSKWKRQJ ÂL ZDV WKH UHJXODU
Y࢘GGKLܞUHSODFHPHQW RI L LQ WKH ILUVW V\OODEOH RI WKH EDVH ZRUG
 $V DQ DOWHUQDWLYH H[SODQDWLRQ , ZRXOG OLNH WR UDLVH WKH SRVVLELOLW\ WKDW WKH
ILUVW GHULYDWLYH ZDV QRW ͯLJUDNDܞ EXW ͯDLJUDNDܞ L H VXIIL[ ܞNDܞ WRJHWKHU ZLWK WKH
Y࢘GGKL RI L ZKLFK FRQVLVWHG LQ DL ZKLOH WKH VHFRQG GHULYDWLYH ZDV LQ IDFW ͯÂL
JUDÎLܞ ZLWK ORQJ GLSKWKRQJ ÂL L H VXIIL[ ܞLܞ WRJHWKHU ZLWK WKH Y࢘GGKL RI WKH VKRUW
GLSKWKRQJ DL ZKLFK ZDV ÂL 7KLV LQWHUSUHWDWLRQ LV EDVHG RQ WKH K\SRWKHVLV WKDW
WKH VXIIL[ ܞNDܞ FRXOG EH DSSOLHG VLPXOWDQHRXVO\ ZLWK Y࢘GGKL QRW RQO\ LQ 2,$ EXW
LQ 23 DV ZHOO
ILUHRIIHULQJܦ DܞGXܞXܞNܞQܞLܞĢܞKܞ\ܞD '% ,,  JHQ VLQJ ÂGXNDQDLĢDKDˤ\Â ÂGXNDQLDܞ VW PRQWK
0DUFKܠ$SULO IURP DGXNDQDܞ ܥH[FDYDWLRQ RI WKH FDQDOܦ E\ Y࢘GGKL DQG VXIIL[ ܞLܞ
 6HH 6FKPLWW   IRU WKH H[SODQDWLRQ RI Î :LWK WKH KHOS RI DQ LQGLUHFW SLHFH RI 2VVHWLF
HYLGHQFH /XERWVN\   FI DOVR  ܠ WULHV WR UHYLYH WKH WKHRU\ WKDW WKH VHFRQG SDUW
RI WKH PRQWKܞQDPH UDWKHU FRQWDLQV WKH YHUEDO URRW ÎLܞ ܥWR FROOHFWܦ EXW KLV DVVXPSWLRQ WKDW WKH
PLVVLQJ RI WKH H[SHFWHG ܞWܞH[WHQVLRQ RI WKH URRW LV GXH WR WKH IDFW WKDW WKH ZRUG LV D ORDQZDUG IURP
WKH 6F\WKLDQ ODQJXDJH ZKLFK PLJKW KDYH ORVW ZRUG ILQDO FRQVRQDQWV DW DQ HDUO\ GDWH LV FOHDUO\
DG KRF
 $ SRVVLEOH SDUDOOHO IRU WKH Y࢘GGKLܞGHULYDWLRQ DL  ÂL PLJKW EH XܞYܞDܞLܞSܞĢܞLܞ\ܞP '% ,  XYÂL
SDĢL\DP ZKLFK LV VRPHWLPHV LQWHUSUHWHG DV D QRXQ ܥRZQ SURSHUW\ܦ GHULYHG E\ Y࢘GGKL IURP WKH
DGMHFWLYH XܞYܞLܞSܞ>Ģ@ܞLܞ\ܞKܞ\ܞD '1E  XYDLSDĢL\DKDˤ\Â JHQ VLQJ ܥRZQܦ VHH H J %UDQGHQVWHLQ 	
0D\UKRIHU   FI DOVR .HQW   +RZHYHU SRWHQWLDO FRXQWHUDUJXPHQWV ZHUH SRLQWHG
RXW E\ 'DUPV  ܠ DQG ܠ Q 
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7KH DXJPHQW RI YRZHOLQLWLDO URRWV DQG YࢌGGKLܞGHULYDWLRQ 
+RZHYHU WKLV GHULYDWLRQDO SURFHVV FDQQRW VLPSO\ EH SURMHFWHG EDFN WR 3,,U
VLQFH $Y KDV QR H[DPSOHV RI LW DQG HYHQ WKH 9HG H[DPSOHV ZLWK ܞLNDܞ DUH QRW
DWWHVWHG HDUOLHU WKDQ WKH ODWHVW SDUWV RI WKH 5˦JYHGD FI $L*  ܠ H J
YDUև¢ܞ 59 ܥUDLQܦ  YࡁUևLNDܞ $9 ܥUDLQ\ܦ YDVDQW¢ܞ 59 ܥVSULQJܦ  YࡁVDQWLNDܞ 59ܞ.K
<9 ܥYHUQDOܦ KHPDQW¢ܞ 59 ܥZLQWHUܦ  K¢LPDQWLNDܞ <9 ܥZLQWHU\ܦ SLW¢Uܞ 59 ܥID
WKHUܦ  SDLWࢡNDܞ 6Ĭ ܥSDWHUQDOܦ 7KHUH DUH RQO\ WZR H[DPSOHV WKDW DUH DWWHVWHG
LQ WKH ODWHVW SDUWV RI WKH 5˦JYHGD ERRNV , DQG ; DQG ERWK DUH GHULYHG IURP FDVH
IRUPV RI SHUVRQDO SURQRXQV P¢PD JHQ RI DK¢P ܥ,ܦ  PÂPDN¢ܞ ܥP\ܦ ; EHVLGH
PDPDN¢ܞ , W¢YD JHQ RI WY¢P ܥ\RXܦ  WÂYDN¢ܞ ܥ\RXUܦ , ,W VHHPV WR EH FOHDU WKDW
WKH VLPXOWDQHRXV DSSOLFDWLRQ RI WKH WZR IHDWXUHV L H Y࢘GGKL DQG ܞLNDܞ KDV WR
EH LQWHUSUHWHG DV WKH UHVXOW RI K\SHUFKDUDFWHUL]DWLRQ RU FRQWDPLQDWLRQ $L* 
 ܩNDQQ PDQ GLH 9࢘GGKL EHL DGMHNWLYLVFKHP ܞLNDܞ DXI GDV 9RUELOG GHU VLQQYHU
ZDQGWHQ %LOGXQJHQ DXI Y࢘GGKLHUHQGHV ܞDܞ ܳ ]XU½FNI½KUHQܪ FI YÂUև¢ܞ 96 EHVLGH
YࡁUևLNDܞ YÂVDQW¢ܞ <9 EHVLGH YࡁVDQWLNDܞ KDLPDQW¢ܞ <9 EHVLGH K¢LPDQWLND
7KHUHIRUH ZH KDYH WR DVVXPH WKDW HYHQ LI LW FDQ EH GHPRQVWUDWHG WKDW WKLV SKH
QRPHQRQ H[LVWHG LQ 23 LW KDV WR EH UHJDUGHG DV D SDUDOOHO EXW LQGHSHQGHQW LQQR
YDWLRQ RI WKH WZR EUDQFKHV WKDW KDYH LW FI 'DUPV   ,Q P\ YLHZ QRWKLQJ
LQ SULQFLSOH VHHPV WR VWDQG LQ WKH ZD\ RI VXFK DQ DVVXPSWLRQ
 ,W KDV WR EH DGPLWWHG WKDW WKH 23 HYLGHQFH LV TXLWH FRQWURYHUVLDO )LUVW WKH
QRXQ PHDQLQJ ܥODQFHUܦ ZKLFK LV DWWHVWHG ERWK DV D VLPSOH[ DܞUܞĢܞWܞʺLʻܞN '1E 
DܞUܞĢܞWܞLܞN ;3O ܠ DQG DV WKH VHFRQG PHPEHU RI D FRPSRXQG XܞYܞDܞUܞĢܞWܞLܞN
'1E  ܥJRRG ODQFHUܦ ZLWK ILUVW PHPEHU XYr  KXࢬr  VXࢬr RQ LWV VSHOOLQJ
LQ ;3O  FI EHORZ LV FHUWDLQO\ GHULYHG IURP 3,,U ࢡĢW®ܞ ܥODQFH VSHDUܦ FI 9HG
ࢡև֑®ܞ E\ WKH VXIIL[ ܞNDܞ :KLOH WKH VSHOOLQJ RI WKH VLPSOH[ ZRXOG LQ LWVHOI SHUPLW D
UHDGLQJ ZLWK ÂU DU RU DˤU WKH RUWKRJUDSK\ RI WKH FRPSRXQG ܥJRRG ODQFHUܦ LQ WKH
1DTVKܞH 5XVWDP LQVFULSWLRQ RI 'DULXV WKH *UHDW XܞYܞDܞUܞĢܞWܞLܞN DSSDUHQWO\ VXJ
JHVWV WKDW WKH QRXQ EHJDQ ZLWK ÂU DQG WKXV Y࢘GGKL ZDV LQYROYHG LQ LWV GHULYDWLRQ
ÂUĢWLNDܞ +RZHYHU +RIIPDQQ ܠ   Q    SRLQWHG RXW WKDW WKH
FRPSRXQG LV VSHOOHG ZLWKRXW WKH PHGLDO ޸D޹ VLJQ LQ WKH 3HUVHSROLV LQVFULSWLRQ RI
;HU[HV XܞYܞUܞĢܞWܞLܞN ;3O  WKH WH[W RI ZKLFK LV LGHQWLFDO WR WKH 'DULXVܞLQVFULSWLRQ
+RIIPDQQ WKLQNV WKDW WKH ODWHU VSHOOLQJ LV WKH RUWKRJUDSKLFDOO\ UHJXODU DQG FRUUHFW
RQH XYDˤUĢWLND ZKLOH WKH HDUOLHU SOHQH VSHOOLQJ KDV WR EH LQWHUSUHWHG DV UHSURGXF
LQJ WKH RUWKRJUDSK\ RI WKH VLPSOH[ L H XܞYܞDܞUܞĢܞWܞLܞN XYDDˤUĢWLND DORQJ DܞUܞĢܞWܞʺLʻܞN
 7KH LQWHUSUHWDWLRQ RI WKH KDSD[ VÂQXN¢ܞ 59 E UHIHUULQJ WR D ZROI ZKLFK LV VRPHWLPHV
WKRXJKW WR EH UHODWHG WR VDQXW¢U ܥDVLGH DZD\ܦ LV XQFHUWDLQ FI $L*   (:$LD   ZLWK
UHIV
 &I DOVR WKH DSSOLFDWLRQ RI ܞ\Dܞ WRJHWKHU ZLWK Y࢘GGKL DV D VLPLODU GHULYDWLRQDO LQQRYDWLRQ EXW
LQ WKLV FDVH SUREDEO\ RI 3,,U GDWH $L*  ܠ 6]HPHUªQ\L  ܠ RQ 23 [ĢÂ\DͯL\Dܞ
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DˤUĢWLND $OO WKLV ZRXOG PHDQ WKDW WKH QRXQ ZDV DˤUĢWLND  ࢡĢWLܞNDܞ LQ 23 ZLWKRXW
Y࢘GGKL LQ WKH ILUVW V\OODEOH
+RZHYHU GRXEWV FDQ EH UDLVHG DJDLQVW WKLV LQWHUSUHWDWLRQ LI RQH FRQVLGHUV
WKH IDFW WKDW WKH 3HUVHSROLV LQVFULSWLRQ RI ;HU[HV LV IXOO RI RUWKRJUDSKLF PLVWDNHV
DQG DEHUUDQFLHV ,W GRHV QRW VHHP WR PH DGYLVDEOH WR EDVH RQHܦV DUJXPHQW RQ WKH
XQUHOLDEOH RUWKRJUDSK\ RI WKH ;HU[HVܞLQVFULSWLRQ LQ WKLV SDUWLFXODU FDVH HLWKHU
, WKLQN LW LV SRVVLEOH WKDW WKH QRXQ LQ TXHVWLRQ ZDV LQ IDFW ÂUĢWLND GHULYHG
IURP ࢡĢWLܞ E\ VXIIL[ ܞNDܞ DQG Y࢘GGKL DQG WKH LUUHJXODU RPLVVLRQ RI WKH ޸D޹ VLJQ
LQ WKH ;HU[HVܞLQVFULSWLRQ LV VLPSO\ GXH WR WKH PRGHO RI WKH UHJXODU RUWKRJUDSK\
RI D SDUDOOHO SKUDVH WKUHH OLQHV HDUOLHU L H XܞYܞUܞĢܞWܞLܞN ;3O  LPPHGLDWHO\ DI
WHU DܞUܞĢܞWܞLܞN ;3O ܠ ZDV ZULWWHQ DV VXFK IROORZLQJ WKH PRGHO RI DܞVܞEܞDܞU 
XܞYܞVܞEܞDܞU DVDEÂUD XYDVDEÂUD ܥ>DV D@ KRUVHPDQ D JRRG KRUVHPDQܦ WKUHH OLQHV HDU
OLHU ;3O  , FRQFOXGH WKDW WKH LQWHUSUHWDWLRQ RIDܞUܞĢܞWܞLܞN DVÂUĢWLND GHULYDWLRQ
E\ VXIIL[ ܞNDܞ DQG Y࢘GGKL FDQQRW EH H[FOXGHG
7KH LQWHUSUHWDWLRQ RI WKH QDPH RI WKH $UDFKRVLDQ IRUWUHVV NܞDܞSܞLܞĢܞNܞDܞQܞLܞĢ
'% ,,, ܠ .ÂSLĢDNÂQìܞ LV DOVR SUREOHPDWLF :KLOH PRVW VFKRODUV PRVW UHFHQWO\
7DYHUQLHU   KDYH LQWHUSUHWHG LW DV D FRPSRXQG FI .(:$   (:$LD 
ܠ :½VW  ܠ SODXVLEO\ VXJJHVWHG WKDW LW UDWKHU KDV WR EH LQWHUSUHWHG
DV D GHULYDWLYH RI WKH WRSRQ\P .DSLĢDÂܞ ZKLFK LV PRVW SUREDEO\ UHODWHG WR 2,$
WRSRQ\PV RI 1RUWKܞ:HVW ,QGLD >FI +RIIPDQQ ܠ  @ VXFK DV .DSLĜÂܞ
I ܥQDPH RI D ULYHUܦ >H J 5DJK  ZLWK YYOO@ .ÂSLĜìܞ I ܥQDPH RI D UHJLRQܦ >H J
 6HH 6FKPLWW  ܠ ܩ'HU ZHLWJHKHQG PLW '1E LGHQWLVFKH LQVJHVDPW DEHU PLW ZHQLJHU
6RUJIDOW JHVFKULHEHQH 7H[W ܳ GLH YLHOHQ RIIHQNXQGLJHQ 6FKUHLEIHKOHU ܳ $XFK GLH VRQVWLJHQ JUDSKL
VFKHQ 'LYHUJHQ]HQ ILQGHQ ]XP 7HLO LQ ܥGHIHNWLYHUܦ 6FKUHLEXQJ +DSORJUDSKLH X GJO HLQH HLQIDFKH
(UNO¥UXQJܪ 1RWH LQ SDUWLFXODU WKH RPLVVLRQ RI ޸D޹ EHIRUH ޸U޹ LQ WKH LPPHGLDWHO\ IROORZLQJ OLQH
DܞVܞEܞD!ܞU ;3O  6FKPLWW   2Q WKH UHODWLRQVKLS RI '1E DQG ;3O VHH DOVR 0D\UKRIHU

 6LQFH WKH VLPXOWDQHRXV DSSOLFDWLRQ RI Y࢘GGKL DQG VXIIL[ ܞNDܞ PXVW KDYH EHHQ DQ LQGHSHQGHQW
LQQRYDWLRQ RI 23 DQG 2,$ LQ DQ\ FDVH WKH SRWHQWLDO H[LVWHQFH RI 2,$ ࢡև֑LNÂV P SO ܥQDPH RI D
SHRSOHܦ 5ÂPÂ\DիD F %RPED\ HG FI SZ V Y RWKHU HGLWLRQV SULQW ࢡևLNÂQ D GRHV
QRW UHIXWH LQ LWVHOI WKLV LQWHUSUHWDWLRQ
 ,Q WKLV FDVH XܞYܞUܞĢܞWܞLܞN ;3O  ZRXOG KDYH WR EH HPHQGHG DV XܞYܞD!ܞUܞĢܞWܞLܞN 7KH RUWKRJUDSK\
RI XܞYܞDܞVܞEܞDܞU '1E  PLJKW KDYH EHHQ WDNHQ RYHU IURP WKH VLPSOH[ DܞVܞEܞDܞU DV SHU +RIIPDQQ
RU DOWHUQDWLYHO\ LW PLJKW DQWLFLSDWH WKH UHJXODU RUWKRJUDSK\ RI XܞYܞDܞUܞĢܞWܞLܞN ,W LV LPSRUWDQW WKDW
WKH RUWKRJUDSK\ RI WKH WZR SDUDOOHO SKUDVHV LV LGHQWLFDO LQ ERWK YHUVLRQV '1E ܠ DVDEÂUD
Dܞr ܳ XYDVDEÂUD XܞYܞDܞr ZLWK ܩSOHQHܪ VSHOOLQJ IROORZLQJ WKH RUWKRJUDSK\ RI WKH VLPSOH[ ܳ DQG
 ÂUĢWLND Dܞr ܳ XYÂUĢWLND XܞYܞDܞr ܳ YV ;3O  DVDEÂUD Dܞr ܳ XYDVDEÂUD XܞYܞr ܳ DQG ܠ
ÂUĢWLND Dܞr ܳ XYÂUĢWLND XܞYܞr ZLWK GHIHFWLYH VSHOOLQJ IROORZLQJ WKH RUWKRJUDSK\ RI XYDVDEÂUD ܳ
Brought to you by | De Gruyter / TCS
Authenticated
Download Date | 1/7/15 3:32 PM
7KH DXJPHQW RI YRZHOLQLWLDO URRWV DQG YࢌGGKLܞGHULYDWLRQ 
3 @ E\ PHDQV RI WKH VLPXOWDQHRXV DSSOLFDWLRQ RI WKH VXIIL[ ܞNDܞ DQG Y࢘GGKL
DQG ILQDOO\ E\ WKH VXIIL[ ܞÂQìܞ L H .DSLĢDÂܞ ޢ .ÂSLĢDNDܞ ޢ .ÂSLĢDNÂQìܞ
7R VXPXS VLQFH WKHGHULYDWLRQDO SURFHVV ܩY࢘GGKL SOXV VXIIL[ ܞNDܞܪPLJKW KDYH
H[LVWHG LQ 23 DV ZHOO DQG WKXV WKH DOWHUQDWLYH GHULYDWLRQ ͯLJUDܞ ޢ ͯDLJUDNDܞ ޢ
ͯÂLJUDÎLܞ FDQQRW EH H[FOXGHG WKH PRQWKܞQDPH ͯÂLJUDÎLܞ GRHV QRW SURYH WKDW LQ 23
VHFRQGDU\ QRPLQDO GHULYDWLRQ WKH VLPSOH VKRUW YRZHO L DQG E\ H[WHQVLRQ X ZDV
UHSODFHG E\ WKH ORQJ GLSKWKRQJ ÂL DQG ÂX
 0RUHRYHU WKH DVVXPSWLRQ RI WKH UHSODFHPHQW RI WKH VLPSOH YRZHOV X DQG L
E\ VKRUW GLSKWKRQJV DX DQG DL LQ 23 Y࢘GGKLܞGHULYDWLRQ ILQGV UHDVRQDEOH VXSSRUW
LQ WKH DGMHFWLYH VNDXͯLܞ '1E ܠ ܥZHDNܦ FI 03 ĢNĎK WKH RSSRVLWH RI WXQXYDQWܞ
ܥVWURQJ SRZHUIXOܦ WKH PRVW FRQYLQFLQJ H[SODQDWLRQ RI ZKLFK LV LQ P\ YLHZ VWLOO
+RIIPDQQܦV LGHD ܠ   FI :½VW  ܠ &ROGLW]  
ZKLFK GHULYHV WKH DGMHFWLYH IURP D UHFRQVWUXFWLEOH QRXQ VNXͯDܞ ܥKXPLOLDWLRQܦ
IURP 3,( VNDࢬܞ RU VNHࢬܞ FI H J 9HG NDYDWQ»ܞ ܥKXPLOLDWLQJܦ *RWK KDXQV
ܥKXPEOHܦ :HUED   (:$LD  ܠ E\ VXIIL[ ܞLܞ DQG Y࢘GGKL LQ WKH ILUVW
V\OODEOH
 &RQFOXVLRQV
 0\ FRQFOXVLRQ LV WKDW WKH 23 V\VWHP RI Y࢘GGKLܞGHULYDWLRQ PXVW KDYH EHHQ H[
DFWO\ WKH VDPH DV WKDW RI $Y L H VLPSOH YRZHOV ZHUH UHSODFHG LQ GHULYDWLYHV E\
JXիDDQGJXիD YRZHOV SUREDEO\ E\ Y࢘GGKL 7R UHWXUQ WR RXU VWDUWLQJSRLQW DV DQ LQ
GLUHFW HYLGHQFH WKLVPHDQV WKDW23 DXJPHQWHG IRUPV RI YHUE VWHPVZLWK LQLWLDO L RU
X KDG VKRUW GLSKWKRQJV DL DQG DX DV WKHLU DXJPHQW H J V SUHV LQG LVDWL LPSI
DLVDW IURP WKH XQDWWHVWHG 23 URRW LĢܞ SUHV LVDܞ  3,U +LVDܞ  3,,U +LVÈDܞ 
3,( KށLVܞVՕª´ܞ >FI WKH $Y FRJQDWH DERYH DQG /,9t @
 2Q WKH 2,$ DQG 3,,U VXIIL[ ܞÂQìܞ ZKLFK PDLQO\ IRUPV IHPLQLQHV IURP ܞDܞVWHPV ZLWK GLIIHUHQW
VKDGHV RI PHDQLQJ FI $L*  ܠ
 $QRWKHU VHHPLQJ H[DPSOH WKH QRXQ NܞDܞVܞN '6I   NÂVDND FI (ODP NDܞVLܞND 23 NÂͯLNDܞ"
ܥVHPLܞSUHFLRXV VWRQHܦ LV SUREDEO\ QRW GHULYHG IURP NDVDܞ YHO VLP E\ Y࢘GGKL DQG VXIIL[ ܞNDܞ ,W
LV UDWKHU D ORDQZRUG IURP VRPH (,U VRXUFH DQG UHODWHG WR 2,$ NÂĜܞ ܥWR EH YLVLEOH WR VKLQHܦ VHH
+RIIPDQQ ܠ  ܠ (:$LD  
 $FFRUGLQJ WR /XERWVN\   23 VNDXͯLܞ PLJKW EH D 6F\WKLDQ ORDQZRUG EXW KLV DUJXPHQ
WDWLRQ L H WKDW 23 DX LQVWHDG RI X EHIRUH WKH VXIIL[ ܞWLܞ VKRXOG EH UHJDUGHG ܩDV DGDSWDWLRQ RU
PLVKHDULQJ RI D IRUHLJQ ZRUG ,W LV FRQFHLYDEOH IRU LQVWDQFH WKDW 6F\WKLDQ X ZDV PRUH RSHQ WKDQ
WKH 2OG 3HUVLDQ RQH DQG ZDV WKHUHIRUH UHQGHUHG E\ DXܪ LV LQ P\ YLHZ FOHDUO\ DG KRF
Brought to you by | De Gruyter / TCS
Authenticated
Download Date | 1/7/15 3:32 PM
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,W KDV WR EH DGGHG WKDW WKH $Y DQG 23 V\VWHP RI Y࢘GGKL IDLWKIXOO\ SUHVHUYHG
WKH LQKHULWHG 3,,U UXOH RI VHFRQGDU\ QRPLQDO GHULYDWLRQ L  DL X  DX  3,(
L  HL X  HX 2Q WKH RWKHU KDQG WKH 2,$ V\VWHP RI UHSODFLQJ L DQG X ZLWK
VRܞFDOOHG ܩORQJܪ VHQVX VWULFWR Y࢘GGKL GLSKWKRQJV DL DQG DX  ÂL ÂX LQ WKH
GHULYDWLYHVPXVW EH D VHFRQGDU\ GHYHORSPHQW DV VKRZQ E\ WKH VFDWWHUHG UHPDLQV
RI WKH HDUOLHU UXOH LQ 9HG FI 'DUPV  ܠ ZKHUH DOVR GXELRXV FDVHV DUH
OLVWHG WKH PRVW FRQVSLFXRXV RI ZKLFK LV WKH SDLU EKLև¢Mܞ ܥKHDOHU SK\VLFLDQܦ 59
 EKHևDM¢ ܥKHDOLQJ Q UHPHG\ PHGLFLQHܦ 59  3,,U EKLĢDࡼܞ  EɱDࠋĢDࡼDܞ FI $Y
rELĢܞ ܥKHDOLQJܦ EDÔĢD]Dܞ ܥKHDOLQJܦ 03 EL]LĢN ܥSK\VLFLDQܦ  ELĢD]ܞND >1\EHUJ 
@ 7KH WULJJHULQJ IDFWRU RI WKH VXEVWLWXWLRQ RI HDUOLHU JXիD YRZHOV E\ Y࢘GGKL
RQHV DV DUJXHG E\ .XU\ăRZLF] ܠ ܠ FI GH 9DDQ   ZLWK Q
 ZDV PRVW SUREDEO\ WKH 2,$ PRQRSKWKRQJL]DWLRQ RI WKH 3,,U DQG 3,$ VKRUW
GLSKWKRQJV DL DQG DX WR H DQG R
 7KLV VFHQDULR VHHPV WR EH FRQWUDGLFWHG E\ 03 ZÂVSXKU ܥSULQFLSDOܦ IRU WKH
DWWHVWDWLRQV VHH H J 1\EHUJ   ܠ &ROGLW]   ZKLFK LV JHQHU
DOO\ LQWHUSUHWHG DV FRPLQJ IURP DQ HDUOLHU YÂLVSXͯULܞ D Y࢘GGKLܞGHULYDWLYH RI WKH
FRPSRXQG YLVSXͯUDܞ ! ZLVSXKU ܥRULJ VRQ RI WKH UXOLQJ KRXVH SULQFHܦ ,I WKLV
ZHUH WUXH LW ZRXOG VXJJHVW WKH UHSODFHPHQW RI L E\ D ORQJ GLSKWKRQJ LQ WKH GHULYD
WLYH VLQFH VKRUW DL ZRXOG \LHOG Ô LQ 03 FI H J 1\EHUJ   6]HPHUªQ\L
  &ROGLW]   $OUDP %OHWܞ/HPDUTXDQG 	 6NMDHUY¹   ZLWK
UHIV
7KHUH KDV EHHQ D JUHDW FRQWURYHUVH FRQFHUQLQJ WKH DJH RI WKH Y࢘GGKLܞGHULYD
WLYH FI WKH UHIHUHQFHV WR HDUOLHU VFKRODUVKLS LQ 6]HPHUªQ\L   &ROGLW] 
 Q  $OUDP %OHWܞ/HPDUTXDQG 	 6NMDHUY¹  ܠ :KLOH VRPH VFKRODUV
DVVXPH WKDW WKH IRUPDWLRQ LV RI 2,U H J (LOHUV RU HYHQ 3,U GDWH H J %DUWKROR
PDH RWKHUV VXSSRVH WKDW LW FDQQRW EH HDUOLHU WKDQ WKH (DUO\ 0,U SHULRG H J
+HQQLQJ $Q DUJXPHQW LQ IDYRXU RI DQ HDUO\ L H 2,U GDWLQJ KDV EHHQ WKDW VXFK
Y࢘GGKLܞIRUPDWLRQV FHDVHG WR EH SURGXFWLYH LQ 0,U H J $OUDP %OHWܞ/HPDUTXDQG
	 6NMDHUY¹   ܩLW PXVW GDWH EDFN WR 23 ZKHQ VXFK IRUPDWLRQVZHUH SURGXF
WLYHܪ 2Q WKH RWKHU KDQG WKH DEVHQFH RI WKH Y࢘GGKLܞDGMHFWLYH YÂLVSXͯULܞ DQG
 3,,U EKLĢDࡼܞKDV QR FRJQDWHV LQ RWKHU EUDQFKHV ,I LWV L FDPH IURP + DV WHQWDWLYHO\PHQWLRQHG
E\ (:$LD   LW ZRXOG PHDQ WKDW WKH IRUPDWLRQ RI WKH GHULYDWLYH FRXOG QRW EH HDUOLHU WKDQ
3,,U 6HH DOVR GLYܞ ܥVN\ܦ 59  GHY¢ܞ ܥJRG  UHODWHG WR WKH VN\ GZHOOLQJ LQ WKH VN\ܦ 59 +RZHYHU
LQ WKLV FDVH WKH GHULYDWLYH LV D SUHVHUYHG DUFKDLVP RI 3,( GDWH FI $UFK /DW GHLXRV /LWK GLסYDV
HWF  3,( GHLࢬ´ܞ ZKLFK FRXOG EH SUHVHUYHG LQWDFW VLQFH LWV GHULYDWLRQDO UHODWLRQ ZLWK GLYܞZDV
QRW FRQVSLFXRXV DQ\ PRUH
 1RWH WKDW V DQG WKH FRQVRQDQW FOXVWHU KU LQVWHDG RI K DQG V UHVSHFWLYHO\ L H ZLKSXV ZÂKSXV
SRLQW WR 1:,U 3DUWKLDQ RULJLQ FI H J &ROGLW]  
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7KH DXJPHQW RI YRZHOLQLWLDO URRWV DQG YࢌGGKLܞGHULYDWLRQ 
HYHQ RI LWV EDVH WKH FRPSRXQG YLVSXͯUDܞ LQ 2,U VRXUFHV LV UHPDUNDEOH DQG
PD\ SRLQW WR D ODWHU IRUPDWLRQ DOWKRXJK LW PD\ DOVR EH GXH WR FKDQFH RI FRXUVH
+DYLQJ DOO WKLV LQ PLQG , ZRXOG YHQWXUH WKH K\SRWKHVLV WKDW WKH Y࢘GGKLܞGHULYD
WLYH YÂLVSXͯULܞ RI WKH FRPSRXQG YLVSXͯUDܞPD\ KDYH EHHQ IRUPHG LQ /DWHU 2,U
ZKHQ WKH GHULYDWLRQDO SDWWHUQ ZDV VWLOO SURGXFWLYH EXW VKRUW GLSKWKRQJV ZHUH EH
LQJ PRQRSKWKRQJL]HG 7KH PRQRSKWKRQJL]DWLRQ RI VKRUW GLSKWKRQJV ZKLFK FDQ
QRW DQWHGDWH WKH WLPH RI ;HU[HVܦ UHLJQ +RIIPDQQ ܠ  ܠ 6FKPLWW
D  6FKPLWW   WULJJHUHG D FKDQJH RI WKH GHULYDWLRQDO SDWWHUQ E\
ZKLFK ORQJ GLSKWKRQJV HPHUJHG LQ WKH SODFH RI VKRUW RQHV LQ VHFRQGDU\ GHULYD
WLYHV RI ZRUGV ZLWK L DQG X LQ WKH ILUVW V\OODEOH 7KLV FKDQJH FDQ EH UHJDUGHG DV
EHLQJ H[DFWO\ SDUDOOHO WR WKH GHYHORSPHQW REVHUYHG LQ 2,$ DOWKRXJK FOHDUO\ LQGH
SHQGHQW RI LW , WKLQN WKHUHIRUH WKDW 03 ZÂVSXKU SURYLGHV QR FRQFOXVLYH HYLGHQFH
IRU DQ (DUO\ 2,U L H $FKDHPHQLG 23 UXOH RI UHSODFLQJ L DQG X E\ ORQJ GLSK
WKRQJV ÂL DQG ÂX LQ Y࢘GGKLܞGHULYDWLYHV 8QWLO WKH PRQRSKWKRQJL]DWLRQ RI VKRUW
GLSKWKRQJV WKHUH ZDV QRWKLQJ WKDW ZRXOG KDYH WULJJHUHG D FKDQJH RI WKH LQKHU
LWHG 3,,U GHULYDWLRQDO SURFHVV
$SSHQGL[ 9HG SUHVHQWV DQG DRULVWV RI YHUEV ZLWK LQLWLDO L RU X
FRQWDLQLQJ IXOO RU OHQJWKHQHG JUDGH URRW
 6LPSOH WKHPDWLF SUHVHQWV
D ªMDܞWL IURP WKH URRW LMܞ ܥWR VWLUܦ 59 H J 59 E 7KH LPSHUI ¢LMr LV
DWWHVWHG ILUVW LQ *RS%  LI WKH HPHQGDWLRQ DLMDWDRI WKH HGLWRU ' *DDV
WUD LV FRUUHFW LQVWHDG RI WKH UHDGLQJ HMDWD RI WKH PVV EXW FI *RWĎ 
 ZLWK Q  LQ IDYRXU RI WKH ܩXQDXJPHQWHG LPSIܪ HMDWDZLWK UHIHUHQFH
WR +RIIPDQQ   1¢LMDQ 59 G SUREDEO\ KDV WR EH UHVWRUHG
 2,U KDV RQO\ WKH $Y JHQLWLYDO SKUDVH YìVĎSXͯUDܞ FI $,: ܠ &ROGLW]  ܠ
7KHUHIRUH WKH IRUPDWLRQ RI WKH FRPSRXQG YLVSXͯUDܞ DQG E\ H[WHQVLRQ WKH IRUPDWLRQ RI LWV
Y࢘GGKLܞGHULYDWLYH FDQQRW EH GDWHG H[DFWO\
 7KH HDUO\ GDWLQJ RI WKH PRQRSKWKRQJL]DWLRQ WR WKH SHULRG VKRUWO\ EHIRUH 'DULXVܦ UHLJQ E\
%UDQGHQVWHLQ 	 0D\UKRIHU   KDV WR EH UHMHFWHG
 7KH HDUOLHU UXOH PLJKW EH UHIOHFWHG LQ 03 GĎĢD[Z ܥKHOOܦ H J 1\EHUJ    GDXĢr E\
Y࢘GGKL IURP GXĢr 1HYHUWKHOHVV LW PD\ DOVR EH DQ $Y ORDQZRUG RQ $Y ORDQZRUGV LQ 03 VHH
H J .OLQJHQVFKPLWW    FI $Y GDRĿDČYKDܞ ܥKHOO  >SODFH@ RI EDG OLIHH[LVWHQFHܦ ޠ
GXĿDKXܞ ܥEDG OLIHH[LVWHQFH ! KHOOܦ FI 'DUPV   +RZHYHU WKHUH LV D UHPDUNDEOH GLIIHUHQFH
EHWZHHQ WKH YRLFHG Ŀ LQ $Y DQG WKH YRLFHOHVV Ģ LQ 03  23 Ģ ZKLFK ZDV SRLQWHG RXW E\ +RIIPDQQ
ܠ   ZLWK Q 
 $QYܞHևDܞWLWH IURP WKH URRW Lևܞ ܥWR GHVLUHܦ LV XQDWWHVWHG LQ 9HG RQO\ (S FI *RWĎ  
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DV Q¢ ªMDQ LQM IROORZLQJ +RIIPDQQ   DQG QRW DV Q¢ ¢LMDQ LP
SHUI DV SHU WKH 3S IROORZHG E\ WKH HGLWLRQ RI YDQ 1RRWHQܠ+ROODQG 7KH
LQM ªMDW SUREDEO\ RFFXUV DOVR LQ 59 E SDFH 3S G\¢X UªMDW FI *RWĎ
  Q 
E ªGKDܞWH IURP WKH V\QFKURQLF URRW HGKܞ ܥWR WKULYHܦ RQ WKH XOWLPDWH HW\PR
ORJLFDO LGHQWLW\ RI LGKܞ ܥWR NLQGOHܦ DQG LGKܞ ܥWR SURVSHUܦ >GLIIHUHQW OHP
PDWD H J LQ /XERWVN\ @ VHH (:$LD   ZLWK UHIV 59 H J 59
G 7KH LPSHUI ¢LGKr LV DWWHVWHG ILUVW LQ YDULRXV EUÂKPDիDV ě%.
  VDP¢LDLGKDQWD 7%  3%  
F ´ևDܞWL IURP WKH URRWXևܞ ܥWR EXUQܦ 59 H J 59 I 7KH LPSHUI ¢Xևr
LV DWWHVWHG ILUVW LQ <9S »GDXևDW 06   SUDW\DXևDW .6  ..6
 ¢XևDW ě%  3%  HWF
 $WKHPDWLF DFURVWDWLF URRW SUHVHQWV
´KܞDWH S IURP WKH URRW XKܞ ܥWR HVWHHPܦ 59 H J 59 F ,WV LP
SHUI ¢XKr LV QRW DWWHVWHG LQ 9HG 7KH LPSHUIHFW IRUP DXKDW $9 F
$93  LV QRW IURP WKLV URRW DV SHU 9LVKYD %DQGKXܦV9HGLF:RUG &RQ
FRUGDQFH EXW UDWKHU IURP WKH VHFRQGDU\ URRW ĬKܞ ܥWR SXVK WKUXVWܦ SUHV
ࢧKDܞWL FI ¢SDXKDW 59 E DXKDWD 59 G
 $WKHPDWLF VܞDRULVWV
7KH DRU LQG ¢LևDQWD 59 G IURP WKH URRW Lևܞ ܥWR GHVLUH ZLVKܦ LV DP
ELJXRXV 7KHDVVXPSWLRQRI DQ VܞDRULVW LV VXJJHVWHGE\ WKH H[LVWHQFHRI$Y
ÂLĢ /,9t  ZLWK Q ܠ /DW TXDHVĎ PD\ FRPH IURP WKH GHVLGHUDWLYH
DV SHU /,9$GG V Y ZLWK UHIV EXW LQM PLGGOH LևH 59 H J G DQG
RSW LևHPD 59 F UDWKHU VXSSRUW LWV FODVVLILFDWLRQ DV D WKHPDWLF
DRULVW ZLWK ]HURܞJUDGH URRW -RDFKLP  ܠ *RWĎ   ZLWK Q
ܠ .½PPHO  
 $WKHPDWLF LևܞDRULVWV
D DLQGKLևDWD ě%  ¢LQGKLԱKYDP ě%  7KLV LV D ODWH IRUPDWLRQ
EDVHG RQ WKH VHFRQGDU\ URRW LQGKܞ GHULYHG IURP WKH QDVDOܞLQIL[ SUHVHQW RI
LGKܞ ܥWR NLQGOHܦ 1DUWHQ  ܠ
E HGKLևì\¢ HGKLևìP¢KL $9 7KLV LV DQ LVRODWHG DRU RSW IURP WKH URRW HGKܞ
ܥWR WKULYHܦ ZKLFK DSSHDUV RQO\ LQ WKH YDULDQWV RI D VLQJOH PDQWUD FRQWDLQ
LQJ DOVR WKH QRXQ ªGKDVܞ DQG WKHUHIRUH SUREDEO\ KDV WR EH UHJDUGHG DV D
 $V 1DUWHQ KDV VKRZQ URRWV ZLWK PHGLDO L DQG X DQG ࢡ ܩVFKHLQHQ NHLQHQ DOWHQ VLJPDWLVFKHQ
$RULVW ]X ELOGHQܪ 1DUWHQ  
 $VVLJQPHQW RI WKH YHUE IRUP WR WKLV SDUWLFXODU URRW SDFH /XERWVN\   FI SDUDOOHOLVP RI
ĜU¢YD ¢LևDQWD G DQG ĜU¢YD LFFK¢PÂQDՉ G
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7KH DXJPHQW RI YRZHOLQLWLDO URRWV DQG YࢌGGKLܞGHULYDWLRQ 
JUDPPDWLFDOO\ FRUUHFW ܩ$XJHQEOLFNVELOGXQJܪ DQG ܩ:RUWVSLHOܪ 1DUWHQ
  7KHUH DUH QR LQG IRUPV DWWHVWHG
F ¢LևìW 06 IURP WKH URRW Lևܞ ܥWR GHVLUHܦ ܩ/HEHQGLJH 1HXELOGXQJܪ DFFRUGLQJ
WR 1DUWHQ   FI *RWĎ   
G ¢YD DLOD\ìW $9 E $93 E 7KLV LV D FOHDUO\ VHFRQGDU\ IRUPDWLRQ
EDVHG RQ WKH SUHVHQW VWHP LO¢\DWL 1DUWHQ   :KLWQH\ 5RRWV KDV D
URRW ܩLOܞܪ ܥWR EH VWLOOܦ
H V¢PܞDLNևLևL 59ܞ.K D ¢SDLNևLև֑KÂV ě%  IURP WKH VHFRQGDU\
URRW ìNևܞ ܥWR VHHܦ 1DUWHQ  
I XGܞDLևìW +*6  PVV XGDLNևìW 7KLV LV D WRWDOO\ LVRODWHG IRUPDWLRQ
IURP WKH VHFRQGDU\ URRW ìևܞ ܥWR PRYH KDVWHQܦ 1DUWHQ   *RWĎ 
 ZLWK Q 
J DXNևìV SU¢XNևìV 76 IURP WKH URRW XNևܞ ܥWR VSULQNOHܦ 6LQFH WKLV IRUP LV
EDVHG DV DOO RWKHU IRUPV RI WKH URRW RQ WKH ]HURܞJUDGH URRW  DܞXNևܞ FI
1DUWHQ   LW LV LUUHOHYDQW IRU RXU SXUSRVHV
K Y\ܞDXևìV .ě6  DXJPHQWHG LPSI DIWHU PÂ FI +RIIPDQQ  
»GܞRևLև֑DP 06  XGRևìV ěě6  IURP WKH URRW Xևܞ ܥWR EXUQܦ 1DUWHQ
 
L ¢XKLևWD 59 F 7KLV LV DQ LVRODWHG VHFRQGDU\ IRUPDWLRQ EDVHG RQ
WKH DFURVWDWLF URRW SUHVHQW FI DERYH RI WKH URRW XKܞ ܥWR HVWHHP SUDLVHܦ
1DUWHQ  
M DXKìW 06 IURP WKH URRW ĬKܞ ܥWR SXVK WKUXVWܦ 6LQFH ĬKܞ LV LQYDULDEOH DQG
IRUPV QR IXOO RU OHQJWKHQHG JUDGH IRUPV DXKìW SUREDEO\ FRPHV IURP
DܞĬKܞ FI 1DUWHQ   DQG LV WKHUHIRUH LUUHOHYDQW
N ¢XNևìV 59 D 7KLV LV D VHFRQGDU\ IRUPDWLRQ EDVHG RQ WKH SUHVHQW
VWHP »NևDܞ RI WKH URRW YDNևܞ ܥWR JURZܦ 1DUWHQ   *RWĎ  
 &DXVDWLYHV
D HM¢\DWL IURP WKH URRW LMܞ ܥWR VWLUܦ <9 SUHV DFW SDUW HMD\DQ .6  
..6  HMD\DWL ě%  7KH H[LVWHQFH RI WKH FDXVDWLYH VWHP LV SUH
VXSSRVHG IRU (DUO\ 9HG 59 E\ WKH FRPSRXQG YRF YLĜYDPHMD\D 59
E F -DPLVRQ  ܠ *RWĎ   ZLWK Q  7KH
LPSI ¢LMr RQ WKH RWKHU KDQG LV XQDWWHVWHG LQ 9HG
E ªGKD\DWL IURP WKH URRW HGKܞ ܥWR WKULYHܦ $9 HGKD\DQWL $93  7KH
LPSI ¢LGKr LV DWWHVWHG ILUVW LQ -% VDPDLGKD\DQWD -% 
 3UDLևìW IURP WKH URRW LևLܞ ܥWR VHQG LQFLWHܦ LV XQDWWHVWHG LQ 9HG (S 6DէSU¢LևìW ě%. 
LV ܩNDXP ULFKWLJܪ FI *RWĎ   ZLWK Q 
 $QYܞHևD\DWL IURP WKH URRW Lևܞ ܥWR GHVLUHܦ LV XQDWWHVWHG LQ 9HG RQO\ &O 6NW FI *RWĎ  
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 0D˂WH˂ ,WW]H˂V
$FNQRZOHGJHPHQW 7KH ZULWLQJ RI WKLV SDSHU DQG P\ SDUWLFLSDWLRQ DW WKH FRQIHU
HQFH ܩ7KH /HQJWKHQHG *UDGH LQ ,QGRܞ(XURSHDQܪ LQ /HLGHQ -XO\  ZDV VXS
SRUWHG E\ WKH +XQJDULDQ 6FLHQWLILF 5HVHDUFK )XQG 27.$ SURMHFW QR 3' 
, H[SUHVV P\ WKDQNV WR P\ DQRQ\PRXV UHYLHZHU IRU KHOSIXO FRPPHQWV DQG VXJ
JHVWLRQV $OO UHPDLQLQJ VKRUWFRPLQJV DUH RI FRXUVH PLQH
$EEUHYLDWLRQV
$L* -DNRE :DFNHUQDJHO 	 $OEHUW 'HEUXQQHU ܠ $OWLQGLVFKH *UDPPDWLN
QG HG  YROV *·WWLQJHQ 9DQGHQKRHFN 	 5XSUHFKW
$,: &KULVWLDQ %DUWKRORPDH  $OWLUDQLVFKHV :·UWHUEXFK 6WUDVVEXUJ 7U½EQHU
(:$LD 0DQIUHG 0D\UKRIHU ܠ (W\PRORJLVFKHV :·UWHUEXFK GHV $OWLQGRDUL
VFKHQ  YROV +HLGHOEHUJ :LQWHU
.(:$ 0DQIUHG 0D\UKRIHU ܠ .XU]JHID WHV HW\PRORJLVFKHV :·UWHUEXFK GHV
$OWLQGLVFKHQ  YROV +HLGHOEHUJ :LQWHU
/,9t +HOPXW 5L[  /H[LNRQ GHU LQGRJHUPDQLVFKHQ 9HUEHQ 'LH :XU]HOQ XQG LKUH
3ULP¥UVWDPPELOGXQJHQ 8QWHU /HLWXQJ YRQ +HOPXW 5L[ EHDUEHLWHW YRQ 0DUWLQ -
.½PPHO 7KRPDV =HKQGHU 5HLQHU /LSS %ULJLWWH 6FKLUPHU QG HG :LHVEDGHQ
5HLFKHUW
/,9$GG 0DUWLQ - .½PPHO  $GGHQGD XQG &RUULJHQGD ]X /,9
ZZZPDUWLQNXHPPHOGHOLYDGGKWPO ODVW DFFHVV 
SZ 2WWR %·KWKOLQJN ܠ 6DQVNULWܞ:·UWHUEXFK LQ N½U]HUHU )DVVXQJ  YROV
6W 3HWHUVEXUJ $NDGHPLH
%LEOLRJUDSK\
$OUDP 0LFKDHO 0DU\VH %OHWܞ/HPDUTXDQG 	 3URGV 2 6NMDHUY¹  ܩ6KDSXU NLQJ RI NLQJV RI
,UDQLDQV DQG QRQܞ,UDQLDQVܪ ,Q 'HV ,QGRܞ*UHFV DX[ 6DVVDQLGHV 'RQQªHV SRXU OܦKLVWRLUH HW
OD JªRJUDSKLH KLVWRULTXH (G E\ 5LND *\VHOHQ %XUHVVXU<YHWWH *URXSH SRXU OܦWXGH GH OD
&LYLOLVDWLRQ GX 0R\HQܞ2ULHQW ܠ
%DN\WD -¢Q  ܩ'HU WKHPDWLVFKH ,QVWUXPHQWDO GHV 3OXUDOV =XU KLVWRULVFKHQ 0RUSKRORJLH
XQG 3KRQRORJLH GHV *ULHFKLVFKHQ XQG $OWLQGLVFKHQܪ ,Q &KDWUHĢĢDU ܠ
%HHNHV 5REHUW 6 3  $ *UDPPDU RI *DWKD$YHVWDQ /HLGHQ %ULOO
%UDQGHQVWHLQ :LOKHOP 	 0DQIUHG 0D\UKRIHU  +DQGEXFK GHV $OWSHUVLVFKHQ :LHVEDGHQ
+DUUDVVRZLW]
&ROGLW] ,ULV  =XU 6R]LDOWHUPLQRORJLH GHU LUDQLVFKHQ 0DQLFK¥HU :LHVEDGHQ +DUUDVVRZLW]
'DUPV *HRUJHV  6FKZ¥KHU XQG 6FKZDJHU +DKQ XQG +XKQ 'LH 9࢖GGKL$EOHLWXQJ LP
*HUPDQLVFKHQ 0½QFKHQ .LW]LQJHU
(LOHUV :LOKHOP  'HU DOWH 1DPH GHV SHUVLVFKHQ 1HXMDKUIHVWHV $EKDQGOXQJHQ GHU *HLVWHV
XQG 6R]LDOZLVVHQVFKDIWOLFKHQ .ODVVH 0DLQ] $NDGHPLH GHU :LVVHQVFKDIWHQ XQG GHU /LWHU
DWXU
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7KH DXJPHQW RI YRZHOLQLWLDO URRWV DQG YࢌGGKLܞGHULYDWLRQ 
)R\ :LOO\  ܩ%HLWU¥JH ]XU HUNO¥UXQJ GHU DOWSHUVLVFKHQ NHLOLQVFKULIWHQܪ ,Q =HLWVFKULIW I½U
YHUJOHLFKHQGH 6SUDFKIRUVFKXQJ  ܠ
ܡ  ܩ'LH QHXHODPLVFKH ,QVFKULIW $UW 6XV Dܪ ,Q :LHQHU =HLWVFKULIW I½U GLH .XQGH GHV
0RUJHQODQGHV  ܠ
ܡ  ܩ%HLWU¥JH ]XU HUNO¥UXQJ GHU DOWSHUVLVFKHQ $FKDHPHQLGHQLQVFKULIWHQܪ ,Q =HLWVFKULIW
I½U YHUJOHLFKHQGH 6SUDFKIRUVFKXQJ  ܠ
*RWĎ 7RVKLIXPL  'LH ܫ, 3U¥VHQVNODVVHܩ LP 9HGLVFKHQ 8QWHUVXFKXQJ GHU YROOVWXILJHQ
WKHPDWLVFKHQ :XU]HOSU¥VHQWLD :LHQ VWHUUHLFKLVFKH $NDGHPLH GHU :LVVHQVFKDIWHQ
ܡ  ܩ0DWHULDOLHQ ]X HLQHU /LVWH DOWLQGLVFKHU 9HUEDOIRUPHQ  DUG࢖G >@ܪ ,Q %XOOHWLQ RI
WKH 1DWLRQDO 0XVHXP RI (WKQRORJ\  ܠ
+RIIPDQQ .DUO  'HU ,QMXQNWLY LP 9HGD (LQH V\QFKURQLVFKH )XQNWLRQVXQWHUVXFKXQJ +HLGHO
EHUJ :LQWHU
ܡ ܠ $XIV¥W]H ]XU ,QGRLUDQLVWLN  YROV :LHVEDGHQ 5HLFKHUW
+RIIPDQQ .DUO 	 %HUQKDUG )RUVVPDQ  $YHVWLVFKH /DXW XQG )OH[LRQVOHKUH  GXUFKJHVH
KHQH XQG HUZHLWHUWH $XIODJH ,QQVEUXFN ,QVWLWXW I½U 6SUDFKHQ XQG /LWHUDWXUHQ
,WW]ªV 0¢Wª  ܩ3UREOHPV RI WKH DXJPHQW LQ 9HGLFܪ ,Q $FWD $QWLTXD $FDGHPLDH 6FLHQWLDUXP
+XQJDULFDH  ܠ
-DPLVRQ 6WHSKDQLH  )XQFWLRQ DQG )RUP LQ WKH ܞ¢\Dܞ)RUPDWLRQV RI WKH 5LJ 9HGD DQG $WKDUYD
9HGD *·WWLQJHQ 9DQGHQKRHFN 	 5XSUHFKW
-RDFKLP 8OULNH 0HKUIDFKSU¥VHQWLHQ LP վJYHGD )UDQNIXUW DP 0DLQ /DQJ
.HOOHQV -HDQ  /H YHUEH DYHVWLTXH :LHVEDGHQ 5HLFKHUW
.HQW 5RQDOG *  2OG 3HUVLDQ *UDPPDU 7H[WV /H[LFRQ QG UHY HG 1HZ +DYHQ $PHULFDQ
2ULHQWDO 6RFLHW\
.OLQJHQVFKPLWW *HUW  ܩ0LWWHOSHUVLVFKܪ ,Q ,QGRDULVFK ,UDQLVFK XQG GLH ,QGRJHUPDQLVWLN
$UEHLWVWDJXQJ GHU ,QGRJHUPDQLVFKHQ *HVHOOVFKDIW YRP  ELV  2NWREHU  LQ (UODQJHQ
(G E\ %HUQKDUG )RUVVPDQ 	 5REHUW 3ODWK :LHVEDGHQ 5HLFKHUW ܠ
.½PPHO0DUWLQ - 'DV3HUIHNW LP ,QGRLUDQLVFKHQ (LQH8QWHUVXFKXQJGHU )RUPXQG )XQNWLRQ
HLQHU HUHUEWHQ .DWHJRULH GHV 9HUEXPV XQG LKUHU :HLWHUHQWZLFNOXQJ LQ GHQ DOWLQGRLUDQLVFKHQ
6SUDFKHQ :LHVEDGHQ 5HLFKHUW
ܡ D .RQVRQDQWHQZDQGHO %DXVWHLQH ]X HLQHU 7\SRORJLH GHV /DXWZDQGHOV XQG LKUH .RQ
VHTXHQ]HQ I½U GLH YHUJOHLFKHQGH 5HNRQVWUXNWLRQ :LHVEDGHQ 5HLFKHUW
ܡ E ܩ5HYLHZ RI 0LFKLHO $ & GH 9DDQ 7KH $YHVWDQ 9RZHOVܪ ,Q ,QGRܞ,UDQLDQ -RXUQDO 
ܠ
.XU\ăRZLF] -HU]\ ܠ ܩ/H GHJUª ORQJ HQ LQGRܞLUDQLHQܪ ,Q %XOOHWLQ GH OD 6RFLªWª GH
/LQJXLVWLTXH GH 3DULV  ܠ
ܡ  ,QGRJHUPDQLVFKH *UDPPDWLN 9RO  $N]HQW $EODXW +HLGHOEHUJ :LQWHU
/XERWVN\ $OH[DQGHU 0  ܩ5HIOH[HV RI LQWHUYRFDOLF ODU\QJHDOV LQ 6DQVNULWܪ ,Q .XU\ăRZLF]
0HPRULDO 9ROXPH (G E\ :RMFLHFK 6PRF]\ąVNL 9RO  .UDN´Z 8QLYHUVLWDV ܠ
ܡ  $ վJYHGLF :RUG &RQFRUGDQFH  YROV 1HZ +DYHQ $PHULFDQ 2ULHQWDO 6RFLHW\
ܡ  ܩ6F\WKLDQ HOHPHQWV LQ 2OG ,UDQLDQܪ ,Q ,QGRܞ,UDQLDQ /DQJXDJHV DQG 3HRSOHV (G E\
1LFKRODV 6LPVܞ:LOOLDPV 2[IRUG 2[IRUG 8QLYHUVLW\ 3UHVV ܠ
ܡ  ܩ7KH 2OG 3HUVLDQ PRQWK QDPH 9L\D[DQD $YHVWDQ YLLÂ[DQD ܥHORTXHQW EUDJ
JLQJܦ DQG 2VVHWLF IHVWLYDOVܪ ,Q ,UDQLVWLVFKH XQG LQGRJHUPDQLVWLVFKH %HLWU¥JH LQ PHPRULDP
-RFKHP 6FKLQGOHU ܠ (G E\ 9HOL]DU 6DGRYVNL 	 'DYLG 6WLIWHU :LHQ VWHUUHLFKLVFKH
$NDGHPLH GHU :LVVHQVFKDIWHQ ܠ
0DF'RQHOO $UWKXU $  9HGLF *UDPPDU 6WUDVVEXUJ 7U½EQHU
ܡ  $ 9HGLF *UDPPDU IRU 6WXGHQWV 2[IRUG &ODUHQGRQ
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0D\UKRIHU 0DQIUHG  2QRPDVWLFD 3HUVHSROLWDQD 'DV DOWLUDQLVFKH 1DPHQJXW GHU 3HUVHSR
OLVܞ7¥IHOFKHQ 8QWHU 0LWDUEHLW YRQ -¢QRV +DUPDWWD :DOWHU +LQ] 5½GLJHU 6FKPLWW XQG -XWWD
6HLIHUW :LHQ VWHUUHLFKLVFKH $NDGHPLH GHU :LVVHQVFKDIWHQ
ܡ  ,QGRJHUPDQLVFKH *UDPPDWLN 9RO  /DXWOHKUH >6HJPHQWDOH 3KRQRORJLH GHV ,Q
GRJHUPDQLVFKHQ@ +HLGHOEHUJ :LQWHU
ܡ  ܩ$UFKDLVPHQ XQG 1HXHUXQJHQ 'LH DOWSHUVLVFKHQ 3DUDOOHOWH[WH 'DUHLRV 1DNĢܞL 5XVWDP
% XQG ;HU[HV 3HUVHSROLV /ܪ ,Q $XVJHZ¥KOWH NOHLQH 6FKULIWHQ (G E\ 5½GLJHU 6FKPLWW 9RO 
:LHVEDGHQ 5HLFKHUW ܠ
0HLHU%U½JJHU 0LFKDHO  ,QGRJHUPDQLVFKH 6SUDFKZLVVHQVFKDIW  GXUFKJHVHKHQH XQG
HUJ¥Q]WH $XIODJH %HUOLQ 	 1HZ <RUN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